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-The  study  area  has  experienced  land  loss  and  saltwater  Intrusion  due  to  natural 
proce.sses  such  as  subsidence  .and  erosion,  as  well  as  man's  developmental  acti¬ 
vities  including  leveeing,  channelization,  and  petroleum  exploration.  The 
various  natural  processes  and  man's  activities  have  altered  overbank  flooding 
and  natural  distributary  flow  which  historically  provided  fresh  water,  sedi¬ 
ments,  .and  nutrients  to  the  estuarine  areas.  This  has  resulted  In  conversion 
of  fre.sh.  Intermediate,  and  brackish  marshes  to  more  saline  marsh  types  and  has 
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20.  ABSTRACT  (CONTINUED) 

also  caused* Che  loss  of  substantial  areas  of  wooded  swamp.  Saltwater  intru¬ 
sion  and  loss  of  wetlands  have  adversely  affected  the  productivity  of  wild¬ 
life  and  fishery  resources.  Influ;  of  saline  waters  is  particularly  harmful 
to  the  American  oyster,  due  to  increased  predation  and  disease.  Thousands 
of  acres  of  formerly  productive  oyster  reefs  in  the  area  lie  largely  unpro¬ 
ductive  due  to  excessive  salinities.  One  way  to  ameliorate  loss  of  wetland 
habitat  and  rate  of  saltwater  intrusion  is  timely  Introduction  of  fresh  wat’^r 
and  associated  sediments  and  nutrients  into  the  study  area.  A  total  of  13 
potential  sites  were  evaluated  for  diversion  of  fresh  water.  Based  on  the 
results  of  this  study,  it  has  been  recommended  that  fresh  water  from  the 
Mississippi  River  be  diverted  into  Lake  Pontchartrain  at  a  sice  adjacent  to 
the  Bonnet  Carre'  Spillway.  This  sice  is  located  at  river  mile  128.5.  Im¬ 
plementation  of  this  plan  would  save  approximately  4,186  acres  of  marsh  and 
6,355  acres  of  wooded  swamp.  Additionally,  average  annual  oyster  production 
in  the  study  area  would  Increase  by  about  7.5  million  pounds.^ 
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CULTURAL  RESOURCES 


E.0.1.  This  appendix  consists  of  the  cultural  resources  reconnaissance 
report.  The  reconnaissance  analysis  is  of  sufficient  scope  to  generally 
identify  the  prehistoric  and  historic  resources  of  the  study  area  and  to 
evaluate  the  recommended  plan  in  terms  of  impacts  on  cultural 
resources.  The  analysis  also  serves  as  the  basis  for  planning  further 
cultural  resources  investigations. 


Section  1  . 


INTRObUCTlUN 


S.1.1.  Ttie  sLuay  area  contains  an  abundance  of  cultural  resources  that 
raii^f  froni  the  preliistoric  Archaic  Period,  5000-7000  years  B.P.,  to 
historic  times.  Ttiose  resources  include  |)rehistoric  archeological  sites 
(earth  and  shell  middens,  mounds)  and  historic  settlements,  buildings, 
f  or  t  i  t  ica  tlons  ,  and  shipwrecks.  Many  of  tliese  resources  are  recognized 
as  important  to  our  understanding  ol  prehistory  and  history  and  are 
listed  in  the  National  Register  of  Historic  Places. 

t. .  1 . 2 .  The  study  area  has  a  diverse  and  complex  history  of  geomorpho- 
logical  development  that  lias  created  a  dynamic  landscape.  This  ever - 
changing  landscape  has  siiaped  human  use  and  occupation  of  the  study 
area. 


n.1.3.  The  cultural  resource  analysis  concentrated  on  tlie  Louisiana 
portion  ot  tile  study  area  because  of  the  projected  environmental  effects 
of  the  proposed  freshwater  diversion.  The  only  effects  in  the  Missis¬ 
sippi  portion  of  the  study  area  would  be  salinity  changes  in  the  Missis- 
sifipi  Sound  estuary  that  would  benefit  oyster  production  but  not  affect 
cultural  resources,  and  the  impacts  of  the  proposed  construction  of  two 
small,  2 -acre  recreation  sites  in  the  Bay  St.  Louis  area. 


Section  2.  METHODOLOGY 


E.2.1.  The  analysis  conducted  for  this  report  was  a  cultural  resources 
reconnaissance.  The  analysis  combined  review  of  background  data  with 
limited  field  examination  of  the  study  area.  Background  data  were  used 
to  aid  the  planning  effort,  assess  plan  impacts,  and  guide  the  cultural 
resources  survey  that  will  be  conducted  during  the  next  stage  of  plan' 
ning.  These  data  Included: 

o  Information  provided  by  the  Louisiana  State  Historic  Preserva' 
tion  Officer  regarding  recorded  archeological  sites,  Natic  al  Register 
properties,  and  pending  nominations  in  the  study  area, 

o  Historic  Mississippi  River  Commission  maps  dated  1876  and  1921, 
on  file  at  the  New  Orleans  District, 

o  John  La  Tourette's  "Reference  Map  of  the  State  of  Louisiana" 
dated  1853, 

o  uses  quadrangle  maps  of  the  study  area  dating  to  the  1890's,  on 
tile  at  the  New  Orleans  District, 

o  Aerial  photographs  (1:10,000  scale)  of  the  study  area  taken 
1930-33,  on  file  at  the  New  Orleans  District, 

o  Aerial  intra-red  photographs  (1:24,000  scale)  taken  1978,  on 
tile  at  tlie  New  Orleans  District, 


o  Previous  Corps -sponsored  cultural  resources  survey  coverage  in 
the  study  area. 
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L..2-.-.  Tlie  purpose  of  tlie  review  was  to  identify  locations  of  recorded 
cultural  resources  and  "high  probability  areas"  within  the  potential 
iiTipact  area  of  the  project.  The  field  examination  was  conducted  during 
iya2  and  11183  and  involved  a  gtmeral  visual  inspection  of  the  Bonnet 
Carre'  diversion  site.  No  subsurface  testing  or  detailed  architectural 
evaluations  oi  structures  in  the  r i ght s 'of 'way  were  performed. 


E  '  A 


Section  3.  SIGNIFICANT  RESOURCE  CATEGORIES 


E.3.1.  Based  on  inlormation  in  other  sections  of  this  report  and  guide ' 
lines  in  the  US  Army  Corps  of  Engineers  regulation,  "Environmental 
Quality;  Policy  and  Procedures  for  Implementing  NEPA,"  three  signifi' 
cant  cultural  resources  categories  were  identified  in  the  study  area. 

The  three  categories  are  National  Register  properties.  National  Trust 
properties,  and  archeological  resources. 

NATIONAL  REGISTER  PROPERTIES 

E.3.2.  Historic  properties  listed  in  or  determined  eligible  for  the 
National  Register  of  Historic  Places  are  significant  resources  by  virtue 
of  their  National  Register  status.  The  National  Register  of  Historic 
Places  was  established  as  the  key  tool  for  cultural  resource  management 
wlien  the  National  Historic  Preservation  Act  was  enacted  in  1966.  This 
law  and  various  other  Federal  mandates  require  that  all  Federal  agencies 
having  direct  or  indirect  jurisdiction  over  Federal  or  Federally' 
assisted  and  licensed  activities  "take  into  account"  the  effects  of  the 
proposed  undertaking  on  significant  cultural  re.sources.  A  significant 
cultural  resource  is  defined  by  these  Federal  mandates  and  the  resulting 
Federal  regulations  as  one  that  meets  tlie  criteria  for  Inclusion  in  the 
National  Register  of  Historic  Places  contained  in  Title  36,  Code  of 
Fi.deral  Regulations,  part  60.4. 

NATIONAL  TRUST  PROPERTIES 

L.3.3.  Historic  properties  of  Llie  National  Trust  lor  Historic  Preser' 
vation  are  considered  significant  rosource-s  because  t  iii  s  private  org,nni' 
zation  lias  identified  them  as  important  resources  worthy  of  preserva' 
t  i on . 
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AR  CH  EO  LOG  I C  AL  RESOURCES 


E.3.4.  The  archeological  resources  category  was  included  as  a  signifi¬ 
cant  resource  in  order  to  take  into  account  the  archeological  resource 
base  in  Clie  study  area.  The  inclusion  was  necessary  because  the 
National  Register  category  is  site-specific  and  the  cultural  resources 
survey  coverage  in  the  study  area  is  limited. 

E.3.5.  The  destruction  and  loss  of  the  archeological  resource  base  in 
the  nation  has  long  been  a  concern  of  the  public  and  the  archeological 
profession.  Federal  mandates  of  past  decades  have  established  a 
national  policy  of  enhancement  and  preservation  of  cultural  resources. 

iherefore,  it  is  appropriate  to  consider  the  known  and  projected  archeo¬ 
logical  resource  base  of  the  study  area  as  a  significant  resource. 

E.3.6.  In  the  project-affected  area,  the  recommended  plan  has  not  been 
subjected  to  an  intensive  cultural  resources  survey.  Therefore,  to 
restrict  consideration  of  archeological  resources  to  those  presently 
included  in  the  National  Register  would  not  adequately  address  the 
impacts  of  the  plan  upon  cultural  resources.  Including  the  archeo¬ 
logical  resources  category  permits  impacts  on  the  resource  base  to  be 
.issessed  in  general  rather  than  assessing  only  impacts  on  the  few 
presently  identified  National  Register  and  Register-eligible 
properties . 
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:,.A.!  .  Assi'ssinr  impacts  on  cultural  rpsourcos  is  liniifod  by  tlie  lacb 
c'  ciilturil  resources  sisveys  lo  ick'ntify  all  the  resources  in  the 
pi'i  Ml!  ial  inpact  area.  A  full  a ssessne ii t  of  proiect  impacts  cannot  bp 
acconp I  i  slu'd  until  the  cultural  resources  survey  of  the  recommended  plan 
is  roni['Ieted  lurinp  the  preconstruction  planninp  and  enpineerinp 
s  1 1  ui  i  e  s  . 

i',  .h.2.  Possible  adverse  effects  on  cultural  resources  would  include 
direct  impacts  from  construction  of  the  diversion  structure,  associated 
channels  and  l('ve('s,  and  the  proposed  recreation  sites.  The  beneficial 
'  i’tect  of  the  proposed  plan  would  he  preservation  of  cultural  resources 
I  neat  Cl*  in  the  marsh  prc'Jeeted  to  be  "saved"  thronph  the  proiect  life. 

liOWF.T  CARRF,'  DIVliRSlON’  S ITF. 

F, .  b  .  1 .  lit)  ri'corded  a  rcheol  op  i  cal  sites  or  National  Register  or 
Re;>  i  s  1 1' r-e  1  i  p  i  h  1  e  properties  are  located  in  or  near  the  proposed  rigbts- 
iif-w.i''  of  the  diversion  site.  The  portion  of  the  riphts-of-way  between 
tile  Mississippi  River  levee  and  the  river  was  covered  by  the  cultural 
resources  survev  of  the  proposed  haPl ace-Pestrehan  l.evee  Hnlarpement 
IMile  I'll.!  to  121.1,  left  descendinp  bank)  conducted  in  1983  by  the 
'.'at  innal  ’’’ark  Service  under  contract  to  the  I'S  Army  Corps  of  Fnp.ineers, 
'.fw  'rlc.ins  Pistrict.  The  survey  located  no  culcural  resources  in  the 
area  aiu!  cited  extensive  pround  disturbance  and  recent  alluviation  as  a 
possible  explanation  for  the  negative  findings. 

.  b  .  4  .  Field  f'xami  nat  ion,  review  of  available  historic  documentation, 
and  jU'oino  r|)bo  I  op  i  ca  1  details  of  maps  and  aerial  photographs  suggest  the 
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E.5.12.  Under  future  wl thout-pr eject  conditions,  the  archeological 
resources  of  the  study  area  will  continue  to  be  adversely  affected  by 
natural  and  human-induced  processes.  The  natural  destruction  of  the 
alluvially  deposited  land  forms  of  the  area  has  been  accelerated  by 
human  actions  such  as  canal  construction  and  leveeing  that  prevent 
freshwater  and  sediment  Introduction-  The  processes  have  destroyed  and 
inundated  much  of  the  resource  base.  Urban  expansion  into  the  low-lying 
swamps  and  marshlands  has  also  resulted  in  loss  of  the  resource. 


ARaiEOLOGICAL  RESOURCES 


E.S.8.  Over  290  archeological  sites  are  recorded  in  the  Louisiana 
portion  of  the  study  area.  These  sites  include  both  prehistoric  and 
historic  cultural  remains.  The  most  common  type  of  prehistoric  sites 
are  earth  and  shell  middens  although  mound  sites  are  also  represented. 
Middens  are  concentrations  of  various  kinds  of  refuse  built  up  over  a 
period  of  years.  They  represent  the  garbage  of  the  prehistoric  occu¬ 
pants  of  the  site.  Predominant  components  of  the  middens  are  the  shells 
of  two  species  of  shellfish,  oyster  and  Rangia  cuneata.  Extensive 
investigations  have  shown  that  some  middens  represent  habitation  sites 
while  others  were  special  collection  stations.  Midden  sites  are  spread 
over  the  entire  study  area. 

E.5.9.  Historic  archeological  resources  include  early  settlements, 
forts,  historic  shipwrecks,  structures,  and  other  remains  of  historic 
use.  These  resources  date  from  the  earliest  exploration  and  settlement 
of  the  Lower  Mississippi  River  and  represent  the  successive  stages  in 
the  area's  history. 

E.5.10.  In  addition  to  these  resources,  over  330  archeological  sites 
are  recorded  in  counties  in  the  Mississippi  and  Alabama  portions  of  the 
study  area  (Mobile  District,  Corps  of  Engineers  1982).  In  the 
Mississippi  Sound  area,  159  shipwrecks  that  occurred  between  1643  and 
1945  are  recorded. 

E.5.11.  No  recorded  archeological  sites  are  located  in  the  proposed 
rights-of-way  of  the  Bonnet  Carre'  diversion  site  or  the  six  proposed 
recreation  sites.  The  number  of  known  archeological  site  locations  is 
largely  a  function  of  where  cultural  resources  surveys  have  been 
undertaken.  Therefore,  the  recorded  resource  base  is  an  incomplete 

sample  of  the  resources  expected  to  exist  In  the  study  area. 


is  a  large,  well-preserved,  multi-component  archeological  site  that 
possibly  served  as  a  major  ceremonial  center  in  the  delta. 

E.5.3.  In  addition  to  these  resources,  a  number  of  National  Register 
properties  are  listed  in  the  three  Mississippi  counties  and  the  one 
Alabama  county  Included  in  the  study  area.  These  Include  41  properties 
listed  or  determined  eligible  in  the  Alabama  county  and  25  such  proper¬ 
ties  in  the  three  Mississippi  counties  (Mobile  District,  Corps  of 
Engineers  1982). 

E.5.4.  No  National  Register  properties  are  located  in  or  near  the 
proposed  rights-of-way  of  the  Bonnet  Carre'  diversion  site  or  the  six 
proposed  recreation  sites.  The  cultural  resources  survey  of  the 
tentatively  selected  plan,  which  will  be  conducted  in  the  next  stage  of 
project  planning,  may  locate  additional  cultural  resources  eligible  for 
Inclusion  in  the  National  Register. 

E.5.6.  Under  future  wl thout-pr oject  conditions,  the  eight  National 
Register  properties  located  in  the  project-affected  area  will  continue 
to  be  adversely  affected  by  the  natural  and  human-induced  processes  of 
erosion,  wavewash,  and  subsidence  as  well  as  by  urban  and  industrial 
expansion  into  presently  undeveloped  low-lying  areas.  These  Impacts  are 
significant  and  deleterious  to  the  resources  of  the  area. 

NATIONAL  TRUST  PROPERTIES 

E.5.7.  The  only  National  Trust  property  in  Louisiana  is  Shad ows-on-t he- 
Teche  on  Bayou  Teche  in  Iberia  Parish,  west  of  the  study  area.  This 

property  is  outside  the  study  area  and,  therefore,  will  not  be  affected 
by  the  proposed  project. 
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Section  5.  EXISTING  AND  FUTURE  WITHOUT-PROJECT  CONDITIONS 


NATIONAL  REGISTER  PROPERTIES 

The  National  Register  of  Historic  Places,  as  published  in  the 
Federal  Register  dated  6  February  1979  and  in  annual  and  weekly  supple¬ 
ments  through  17  May  1983,  was  used  to  Identify  National  Register  and 
Register-eligible  properties  in  the  study  area.  Within  the  Louisiana 
portion  of  the  study  area,  eighteen  properties  have  been  listed  in  the 
Register.  Of  these,  eight  are  located  on  the  Mississippi  River  natural 
levee  and  will  not  be  affected  by  the  proposed  project. 

E.5.2.  Eleven  National  Register  properties  are  located  in  the  project- 
affected  area.  These  Include  Forts  Pike  and  McComb,  massive  brick 
fortifications  built  in  the  early  1800's  to  protect  the  two  natural 
passes  into  Lake  Pontchartrain,  the  Rigolets  and  Chef  Menteur  Pass. 

Three  lakefront  structures  in  the  historic  town  of  Mandeville  on  the 
north  shore  of  Lake  Pontchartrain  are  listed  in  the  Register.  Also 
located  in  the  study  area  are  the  Tchefuncte  and  Pass  Manchac 
Lighthouses  which  are  in  the  process  of  being  nominated  to  the  National 
Register  of  Historic  Places  by  the  US  Coast  Guard.  Two  archeological 
sites  located  in  the  marshes  and  swamps  that  constitute  the  lake 
shoreline  are  also  listed  in  the  Register.  One  is  the  Tchefuncte  site 
(16ST1)  composed  of  two  Rangia  shell  middens  in  the  marsh  east  of 
Mandeville.  The  other,  the  Bayou  Jasmine  site  (16SJB2),  is  a  deeply 
buried  cultural  deposit  dating  to  the  Poverty  Point  period  that  is 
located  in  St.  John  the  Baptist  Parish  between  Lakes  Maurepas  and  Pont¬ 
chartrain.  Two  of  the  properties  are  in  the  St.  Bernard  delta,  Fort 
Proctor  and  Magnolia  Mound  (16SB49).  Fort  Proctor  was  begun  in  1856  to 
protect  a  possible  Invasion  route  to  New  Orleans  from  Proctor's  Landing 
on  Lake  Borgne.  From  this  landing.  Bayou  Yscloskey  and  a  parallel  shell 
road  provided  access  to  the  Mississippi  River.  Magnolia  Mound  (16SB49) 
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E.4.23.  The  passes  and  bayous  In  the  vicinity  of  New  Orleans  provided 
easy  access  to  the  new  capital  but  also  made  the  settlement  vulnerable 
to  attack.  As  a  result,  many  fortifications  were  built  in  strategic 
locations.  The  historic  Importance  of  Lake  Pontchar tra in  is  clearly 
evident  from  the  location  of  Fort  St.  John  at  the  mouth  of  Bayou  St. 
John,  Fort  Macomb  at  Chef  Menteur  Pass,  and  Fort  Pike  at  the  Rigolets. 
The  route  of  the  British  invasion  forces  defeated  at  the  Battle  of  New 
Orleans  in  January  1815  conclusively  demonstrated  the  vulnerability  the 
area.  The  British  came  from  the  Gulf  of  Mexico  through  Lake  Borgne  and 
up  Bayous  Bienvenue  and  Maxent  to  the  natural  levee  of  the  Mississippi 
River  at  Chalmette.  Tb  defend  the  Lake  Borgne  passes  against  future 
invasion,  three  fortlcatlons  were  built  on  the  shores  of  Lake  Borgne: 
Proctor's  Tower,  Tower  Dupre,  and  Battery  Bievenue  . 


Ii'IST^HY  ('F  '!'!!!•  STl’DY  AREA 


E. 4.21.  The  liisLoric  s  ie.ni  f  trance  of  the  study  areii  is  primarily  due  to 
its  strategic  location  near  the  mouth  of  the  Mississippi  River.  Control 
of  this  area  was  the  key  to  controlling  the  vast  Mississippi  River 
Hasin.  European  exploration  of  the  lower  Mississippi  River  began  in 

1  682  witli  IxtSalle's  si'cond  expedition.  In  1699,  French  colonists  led  by 
Iberville  began  their  settlements  at  Ship  Island  and  Biloxi.  Further 
exploration  of  the  river  quickly  followed  and  in  1700  the  first  perma¬ 
nent  structure  in  the  Lower  Mississippi  Valley,  Fort  de  la  Boulaye,  was 
constructed  near  present-day  Pointe  a  la  Haclie  by  French  colonists  led 
by  Bienville. 

F. .4.22.  Since  control  of  the  river  was  the  main  goal  of  colonization, 
it  was  essential  to  establish  a  settlement  on  the  river.  Under 
Iberville,  New  Orleans  was  founded  in  1718  and  soon  became  the  capital 
of  French  Ijouisiana.  The  navigable  connection  between  the  Gulf  of 
Mexico  and  New  Orleans  via  I^ke  Pontchar train  was  a  significant  factor 
in  the  siting,  early  settlement,  and  economic  development  of  the  city. 
French  explorers  first  used  this  route  via  Bayou  St.  .fohn  in  1699  and 
its  commercial  importance  continued  into  the  20th  century.  Initial 
settlement  of  the  new  site  was  concentrated  along  Bayou  St.  John  and  on 
the  relatively  high  natural  levees  of  the  river  and  its 
distributaries.  Historic,  settlement  in  the  study  area  continued  from 
the  French  colonial  period  to  the  present  but  occurred  primarily  on  the 
elevated,  natural  levee  ridges  and  active  and  relict  beach  ridges.  Most 
of  the  land  in  the  study  area  is  swamp  and  marsh  characterized  by 
flooding  and  constant  land  loss  and  was  not  suitable  or  attractive  for 
permanent  settlement.  Because  of  the  biological  productivity  of  these 
areas,  they  became  the  focus  of  hunting  and  fishing  activities. 
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increase  in  the  late  Marksville  (1750  to  1550  years  B.P.)  period.  CEI 
cites  possible  migration  into  the  delta  as  an  explanation  for  this 
population  growth.  The  Magnolia  Mound  site  (16SB49)  was  possibly  the 
center  of  late  Marksville  settlement  throughout  the  delta.  This  site  is 
on  a  major  distributary  levee  and  was  centrally  located  near  all  zones 
of  marsh. 


fi.4i.l8.  The  observed  increase  in  human  settlement  in  the  St.  Bernard 
delta  during  Marksville  times  can  be  well  explained  by  the  CEI  model  of 
settlement  based  on  the  delta  cycle.  Initial  population  growth  (early 
Marksville)  occurred  during  the  mature  delta  progradation  and  intensi' 
fled  after  the  delta  was  abandoned  (1700  years  B.P.)  and  transgressive 
deterioration  began  (late  Marksville). 

E.4.19.  Prehistoric  habitation  in  the  Pontchartrain  Basin  is  evident 
again  in  the  Troyville  Period  (1550  to  1250  years  B.P.).  The  Coles 
Creek  (1250  to  950  years  B.P.)  and  Mi ssissippian  (1850  to  250  years 
B.P.)  cultural  periods  are  also  well  represented  throughout  the  study 
area. 


E.4.20.  In  the  study  area  and  throughout  coastal  Louisiana,  the  settle' 
ment  and  subsistence  patterns  of  the  post 'hor tlcuJ tural  period 
(Marksville  through  Mississipplan)  are  not  well  known.  Archeological 
data  do,  however,  conclusively  show  a  continued  heavy  dependence  on 
hunting,  gathering,  and  fishing  throughout  the  prehistoric  period.  It 
is  generally  assumed  that  horticulture  played  only  a  minor  role  in  the 
subsistence  strategy  on  the  coastal  plain. 
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.‘..1  ..  Ci.l  (iy/9)  ustjs  the  clue  tdom/red  istri  but  ion  model  lor  the 
lov'eity  I'utnt  periud  to  postulate  that  the  Claiborne  site  served  as  a 
u  .  ci.  liter  lor  the  study  area.  Other  sites  of  this  period  are 

.  1 V  wlu  us  liiihed  to  tins  Center  and  |)Ossibly  only  used  seasonally. 

.  . -H .  ;  ) .  iiu  lehetuiiete  period  (2  300  to  2000  years  B.h.)  witnessed  a 
li.  ..,,e  ec  i.  up.i  t  1 1  n  ot  the  Font  c  ha  r  t  rai  n  Basin.  In  fact,  the  Tchefuncte 
cultu/e  ut  tae  Lower  Mississippi  Valley  archeological  sequence  was  first 
deiiiuJ  by  Kurd  and  Cuimby  (1943)  in  their  synthesis  of  archeological 
data  I  rum  the  Fun  t  c  liar  t  r  a  i  n  Basin.  The  sites  Kord  and  Quimby  studied 
included  sites  ItiUhi  to  IbUKi,  Big  Oak  (160R6),  Little  Oak  (160k7),  and 
the  IchetuiK'te  site  ( 1  ()  3T 1  ) .  The  period  is  also  represented  in  the  St. 
lieriKii'd  del  t<i.  Stieiikel's  (1  97  4)  work  indicates  that  there  were 
apparently  two  types  ot  Tchefuncte  sites,  shellfish  procurement  stations 
and  village  sites.  The  excavations  also  show  a  decline  in  the  use  of 
Kangi a  in  the  early  Marksville  period.  The  decline  is  probably  related 
to  the  freshening,  ot  Lake  Fontchartrain  that  Roger  Saucier  hypothesizes 
occurrL’d  when  the  Bayou  Sauvage  lobe  of  the  St.  Bernard  delta  closed  off 
the  lake.  Saucier  presented  his  hypothesis  in  a  1963  report  on  the 
georaorphic  history  of  the  Fontchartrain  Basin. 

h.4.16.  As  stated  previously,  NWR  postulates  that  the  freshening  of 
Lake  Fontchartrain,  which  Saucier  identifies  as  in  the  early  Marksville 
period  (2050  B.C.  to  1750  years  B.F.),  possibly  caused  a  migration  out 
ot  the  Fo[itchar trai u  Basin  and  into  the  emerging  St.  Bernard  delta. 

This  scenario  is  supported  by  site  locational  data  in  the  study  area, 
only  limited,  small  Marksville  occupations  are  found  in  the 
Fontchartrain  Basin.  Compared  to  the  earlier  Tchefuncte  occupations, 
site  density  is  very  low  (NWR,  1983). 

L.4.17.  However,  in  the  St.  Bernard  delta,  CEl  notes  an  increase  in 
site  density  during  the  early  Marksville  period  with  an  even  greater 


HUMAN  HABITATION  AND  BIOLOGICAL  PRODUCTIVITY 
AS  A  FUNCTION  OF  THE  DELTA  CYCLE 


Fig.  1.  Environmental  succession  of  an  idealized  delta  cycle. 

The  time  required  for  completion  of  a  cycle  varies  from 
decades  to  thousands  of  y(?nrs,  depending  on  the  size  and 
complexity  of  the  lobe.  Associated  with  the  cyclic  char¬ 
acter  of  delta  building  is  a  sequence  of  environmental 
changes.  These  changes  in  turn  influence  the  character 
of  human  utilization  and  (-xpl  ni  t  at  ion  (After  Cagliano 
and  van  Beek  1975). 


CuasLal  K  ii  v  i  roiinion  L  s  ,  liic.,  (CEl  )  offers  a  different  explana' 
tion  for  siLl  d i s t r i bu t iona i  changes  in  the  study  area,  especially  in 
ila-  St.  Btrnara  delta  (1979).  CEl  postulates  that  as  the  Mississippi 
Krver  abandoned  Llie  St.  bernard  delta  and  landfornis  declined,  human 
aet  1 1  iT.ent  in  the  delta  flourisiied.  This  assumption  supports  their 
Llieury  ot  liuman  habitation  as  a  function  of  the  delta  cycle,  as  illus' 

L rated  by  tigure  1.  The  location  of  initial  site  occupation  in  the  St. 
Bernard  delta  suggests  occupation  in  areas  entering  the  deterioration 
piiase.  CEl  states  that  this  is  tlie  result  of  several  favorable  environ' 
Qiental  variables:  natural  levees  are  sufficiently  elevated,  flood 
danger  is  reduced,  biological  productivity  is  at  a  maximum,  and  there  is 
a  great  diversity  of  habitats.  These  hypotheses  are  tentative  since  no 
archeological  sites  in  the  St.  Bernard  delta  have  been  systematically 
excavated . 

FKEUioTOKy  OF  Tlib  STUDY  AREA 

E.A.12.  The  earliest  reported  occupations  in  the  area  date  to  the  pre' 
Poverty  Point  Late  Archaic  period.  Archeological  sites  of  this  period 
are  sniali  shell  middens  and  are  located  in  the  lower  Pearl  River  area. 
Tiiese  sites  are  apparently  related  to  relict  shorelines,  show  a  heavy 
reliance  on  oysters,  and  have  been  radiocarbon  dated  to  3515  B.C. 
(Gagliano  and  Saucier,  1963). 


E.ft.l3.  The  Poverty  Point  period  (3500  to  2500  years  B.P.)  is  well 
represented  in  the  area.  Sites  of  this  period  include  the  Bayou  Jasmine 
site  (16SJB2),  the  Linsley  site  (160R40),  the  Garcia  site  (160R34),  and 
the  Claiborne  site  (22HA501).  The  Bayou  Jasmine  and  Linsley  sites, 
deeply  buried  deposits  associated  with  natural  levee  ridges,  were 
discovered  only  through  highway  and  canal  construction.  Data  from  the 
sites  indicate  that  these  occupations  focused  on  exploitation  of  Rangia , 
tish,  and  small  mammals. 


pdLtfrns  change  through  the  various  phases  of  prehistoric  culture, 
uiiUoubtealy  in  response  to  the  dynamic  nature  of  this  environment.  New 
World  Research,  Inc.,  (NWR)  in  a  recent  (1983)  report  on  a  cultural 
resources  survey  of  the  Lake  Pontchar train  and  Vicinity  Hurricane  Pro' 
Lection  project,  postulated  that  one  ecological  factor  overrides  all 
otliers  in  the  shifts  of  prehistoric  settlement.  That  factor  is  the 
movement  of  the  brackish  water  clam,  Rangl a  cuneata.  They  note  that 
regardless  of  cultural  content  or  affiliation,  economic  focus  on  this 
resource  remained  constant.  They  concluded,  therefore,  that  shifts  in 
settlement  patterns  over  time  appear  to  closely  correspond  to  the  move' 
ment  of  the  brackish  marshes  that  are  Rangia  habitat. 

E.<!i.9.  According  to  this  theory,  the  key  to  understanding  prehistoric 
settlement  shifts  in  the  area  is  study  of  the  geomor phological  processes 
to  determine  salinity  variations  through  time.  The  zone  of  brackish 
marsh  in  an  estuary  advances  seaward  during  delta  growth  as  fresh  water 
is  introduced  and  emerging  landforms  block  saltwater  intrusion.  The 
brackish  marshes  retreat  inland  when  the  delta  is  abandoned  and  subsides 
and  saltwater  intrusion  advances.  NWR  theorizes  that  prehistoric  inhab' 
Itants  responded  directly  to  these  shifts  in  the  location  of  brackish 
marsh. 

£.4.10.  NWR  argues  that  information  available  on  the  Lake  Pontchar train 
Basin  supports  this  hyijothesis.  Noting  that  there  is  an  apparent  spar- 
city  of  Marksville  Period  sites  in  the  basin,  NWR  argues  that  at  approx' 
imately  2050  years  B.F.  the  inhabitants  may  have  followed  the  brackish 
marshes  southward  into  the  expanding  St.  Bernard  delta.  As  this  delta 
complex  was  abandoned,  brackish  habitat  retreated  back  into  the 
Pon tchar t rain  Basin  and  prehistoric  groups  returned,  possibly  during  the 
Troyville  Period  when  archeological  sites  again  appear  in  abundance. 

This  hypothesis  is  supported  by  the  large  Increase  in  site  density  in 
the  St.  Bernard  delta  during  the  late  Marksville  period  (Coastal 
environments,  Inc.  1979). 
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urea.  The  earlier  Cocodrie  complex  (45UU  to  36UO  years  B.P.)  created 
Lake  Pontchartruiu  thiuuyh  deposition  in  tlie  western  portion  of  the 
Pontchar train  Basin  and  burial  of  the  beach  island  trend  along  the 
southeastern  siiore.  The  St.  Bernard  complex  (2b00  to  1700  years  B.P.) 
continued  deposition  along  the  lake's  southeastern  shore  and  created  the 
massive  St.  Bernard  delta. 

L.4.b.  Except  for  the  Pearl  River  deposition,  major  land  building 
processes  have  stopped.  Subsidence,  erosion,  and  saltwater  Intrusion 
have  become  dominant  forces  in  a  destructive  phase  of  delta  development. 

IMPLICATIONS  PUR  PREHISTORIC  HABITATION 

0.4.6.  The  geomor phological  processes  are  important  to  archeology 
because  they  created  the  extremely  productive  estuarine  environments. 
Tliese  environments  provided  an  abundance  of  resources  that  required 
little  complex  technology  or  effort  for  subsistence.  The  marshlands  and 
shallow  waters  of  the  estuaries  supported  diverse  and  abundant  fauna  and 
flora.  The  archeological  record  documents  that  prehistoric  inhabitants 
used  sluggish  water  lowland  fish  and  shellfish,  small  mammals,  reptiles, 
and  fowl. 

L.4.7.  Because  of  the  biological  productivity,  prehistoric  peoples 
settled  in  the  study  area.  The  archeological  record  indicates  that 
settlements  occurred  primarily  on  the  natural  levees  of  the  delta  coui' 
plex  distributaries  and  surviving  beach  ridges.  These  land  forms  gave 
access  to  the  estuarine  resources  while  providing  some  measure  of  flood 
protection.  It  is  these  geomorphic  features,  then,  that  are  of  primary 
archeological  interest. 

L.4.8.  Several  theories  have  been  advanced  to  explain  observed  pre' 
historic  settlement  patterns  in  the  area.  Settlement  distribution 


Section  A.  PREHISTORIC  AND  HISTORIC  OVERVIEW 


E.4.1.  The  study  area  comprises  several  geographic  zones  of  archeolog' 
ical  interest  including  the  Lake  Pontchartraln  Basin,  the  lower  Pearl 
River  Basin,  and  the  St.  Bernard  delta  complex.  Recent  studies  commis' 
sioned  by  the  US  Army  Corps  of  Engineers,  New  Orleans  District,  shed 
light  on  the  archeological  record  of  the  study  area.  These  investlga' 
tions  emphasize  that  an  understanding  of  geomorphic  processes  and 
environmental  reconstruction  is  essential  in  order  to  adequately  inter- 
pret  settlement  patterns  and  determine  high  probability  areas. 

GEOMORFHOLOGY 

E.4.2.  The  iandforms  of  the  study  area  and,  therefore,  the  nature  of 
the  aquatic  environment  are  of  Recent  (Holocene)  origin.  They  are  the 
result  of  alluvial  processes  of  the  Mississippi  and  Pearl  Rivers  and  the 
smaller  streams  that  empty  into  Lake  Pontchartrai n.  Change  is  an  ever¬ 
present  factor  in  this  estuarine  environment,  a  fact  that  confronted  the 
prehistoric  and  historic  inhabitants  of  the  area  and  that  confronts 
people  today. 

E .4.3.  While  the  exact  sequence  and  timing  of  the  gcomorphol ogi ca 1 
processes  are  not  presently  resolved,  important  details  are  well 
accepted.  The  study  area  began  as  a  portion  of  the  continental  shelf 
tollowing  the  end  of  the  Pleistocene.  The  iandforms  are  the  result  of 
alluvial  deposition  in  the  Holocene  period,  primarily  of  the  Mississippi 
River.  The  Pontchartraln  Basin  was  bej’un  by  formation  of  the  Pine 
island  Beach  trend  approxiniate  ly  4,500  years  B.P.  that  created  a 
protected  embayment  of  the  gulf. 

E.4.4.  Two  of  the  Mississippi  River's  seven  Holocene  di'ltas,  the 
Gocodrie  and  St.  Bernard  complexes,  are  of  significance  to  the  study 
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possibility  of  affecting  cultural  resources.  >bne  of  the  sr-indin>’. 
structures  In  the  proposed  r Ights-of-way  are  currently  listec.  In  the 
National  Register  nor  do  they  appear  eligible  for  Inclusion.  Nbst  of 
the  structures  are  of  relatively  recent  construction  although  a  few 
adjacent  to  the  levee  are  probably  more  than  50  years  old.  Full  assess¬ 
ment  of  these  structures,  including  completion  of  Louisiana  Standing 
Structure  Forms,  will  he  accomplished  during  the  cultural  resources 
survey. 

E.6.5.  The  potential  impacts  on  cul  tural  resources  include  the  possibi¬ 
lity  of  affecting  burled  historic  remains  In  the  diversion  structure 
area  outside  of  the  spillway  and  deeply  burled  archeological  deposits  in 
the  channel  rights-of-way.  Review  of  the  1875  Mississippi  River 
Commission  (MRC)  map  shows  New  itope  Plantation,  owned  by  Adam  Keller,  in 
the  diversion  structure  area  and  indicates  numerous  standing 
structures.  The  1921  MRC  map  shows  numerous  small  structures  located 
linearly  along  the  levee  with  no  indication  of  the  New  Hope 
Plantation.  A  possible  interpretation  is  that  New  Hope  Plantation  was 
divided  into  many  small  land  holdings  and  thus  ceased  to  exist. 

E.6.6.  Aerial  photographs  from  1934  show  the  diversion  structure  area 
soon  after  construction  of  the  Bonnet  Carre'  Spillway.  Construction  of 
the  spillway,  levees,  and  roads  obviously  affected  a  portion  of  the 
area.  However,  the  majority  of  the  area  of  the  proposed  freshwater 
diversion  structure  was  largely  undisturbed. 

E.6.7.  The  Mississippi  River  levee  fronting  the  project  rights-of-way 
has  been  located  in  the  same  position  at  least  since  1924  and  possibly 
much  earlier.  Because  of  the  location  of  the  levee  on  a  building  hank 
of  the  river,  no  recent  levee  setbacks  have  been  necessary.  This  fact 
increases  the  ixDssihlllty  of  hurled  In  situ  rema  ins  in  the  proposed 
diversion  structure  area. 
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From  this  information,  it  appears  possihie  that  construction  of 
tile  diversion  structure  may  affect  archeological  deposits  associated 
witii  human  use  and  occupation  of  the  area.  This  possihillty  is  much 
reduced  for  the  portion  of  the  rights-of-way  within  the  spillway  for 
several  reasons:  the  area  is  away  from  the  Mississippi's  natural  levee 
that  was  the  loci  of  historic  settlement,  the  area  has  been  much 
affected  hy  spillway  construction  and  subsequent  sand  borrowing  opera¬ 
tions,  and  the  area  has  been  subject  to  recent  fill  from  the  Bonnet 
Carre'  crevasse  ('1R7A)  and  the  Bonnet  Carre'  Spillway  construction  fpost 
1930).  However,  it  Is  still  possible  that  construction  will  uncover 
deeply  hurled  archeological  deposits  associated  with  a  relict  distribu¬ 
tary  system.  Similar  borrowing  operations  in  the  study  area  have  led  to 
the  discovery  of  numerous  deeply  buried  archeological  sites  of  signifi¬ 
cance  including  Bayou  Jasmine  (16SJB2),  the  I.insley  site  (IbORAO),  and 
the  Paris  Road  site  flhORAl). 

PROPOSED  RECREATION  DEVELOPMENT  PLAN 

E.6.9.  No  recorded  archeological  sites  or  National  Register  or 
Register-eligible  properties  are  located  in  the  Imme  liate  area  of  the 
six  proposed  recreation  sites.  The  proposed  recreation  sites  consist  of 
2-acrc  developments  with  boat  launching  ramps,  picnic  tables,  and  a 
parVing  area. 

E.h.io.  Based  on  available  data,  three  of  the  six  proposed  sites  are  in 
what  are  considered  sensitive  or  high  probability  areas.  These  sites 
are  the  Rlgolets,  Cedar  Point,  and  Wolf  River  sites.  All  are  located  on 
geomorphological  features  associated  with  prehistoric  archeological 
ites.  The  Rlgolets  site  Is  located  on  the  southern  edge  of  Prevost 
Island,  a  relict  upland  feature  in  the  marsh  near  the  Rlgolets.  Similar 
features  in  the  lower  Pearl  River  area  are  associated  with  significant 
archeological  sites. 
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E.6.11.  The  two  recreation  sites  In  Mississippi,  Cedar  Point  and  Wolf 
River,  are  located  near  the  mouths  of  the  Jburdan  and  the  Wolf  rivers, 
respectively.  Their  location  and  the  numerous  recorded  sites  in  the 
vicinity  of  these  proposed  recreation  developments  suggest  the 
possibility  of  affecting  as  yet  unrecorded  archeological  sites. 
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Section  7.  REQUIREMENTS  FOR  FURTHER  STUDY 


E. 7.1.  The  US  Army  Corps  of  Engineers  responsibilities  and  procedures 
for  identifying  and  administering  historic  and  cultural  properties  are 
outlined  in  the  Advisory  Council  on  Historic  Preservation  regulations, 
"Protection  of  Historic  and  Cultural  Properties,"  (Final  Amendments  36 
C.F.R.  800)  and  US  Army  Corps  of  Engineers  regulation,  "Identification 
and  Administration  of  Historic  Properties."  The  reader  is  referred  to 
these  regulations  for  details  of  the  compliance  process. 

F. 7.2.  Briefly  stated,  an  intensive  cultural  resources  survey. 
Including  extensive  subsurface  testing  of  the  impact  area  of  the  tenta¬ 
tively  selected  plan  will  be  conducted  during  the  next  stage  of  project 
planning  to  determine  the  number  and  extent  of  the  resources  present. 
The  survey  will  result  in  data  adequate  to  determine  resource 
eligibility  for  inclusion  in  the  National  Register  of  Historic  Places. 
Any  cultural  resource  determined  eligible  for  inclusion  would  be 
avoided,  protected,  or,  in  the  absence  of  a  feasible  alternative,  miti¬ 
gated  by  data  recovery. 
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to 

l^ke  Pontchar train  Basin  and  Mississippi  Sound 

Appendix  F 

ECONOMIC  AND  SOCIAL  ANALYSIS 


This  analysis  provides  an  estimate  of  those  project  economic 
outputs  creditable  to  the  National  Economic  Development  (NED)  account 
under  current  Water  Cosources  Council  (WRC)  guidelines.  The  general 
au- tiodology  employed  is  described  in  Section  1.  Detailed  computations 
of  commercial  fishery  benefits  for  several  scenarios  are  shown  in 
Section  2.  Dollar  estimates  of  increased  recreational  outputs  are 
presented  in  Section  3.  Sections  4  and  5  summarize  all  NED  benefits  and 
costs  and  present  benefit/cost  ratios.  Tlie  effects  on  benefits  of 
changes  in  major  assumptions  used  in  the  analysis  are  discussed  in 
Section  A.  Significant  project  effects  of  an  economic  nature  that  are 
not  f]\iant  i  f  iabl  e  are  shown  in  Sec-tion  7.  Section  8  contains  an 
assessment  of  social  impacts  related  to  operation  and  construction  of 
the  project. 
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FTl'DY  ARK  A 

K.1.1.  biological  study  area  encompasses  the  lower  Mississippi 

River,  Lakes  Maiiropas,  Pontchar trai n ,  Catherine,  and  Borgne,  the  marshes 
bordering  ttiese  lakes,  and  the  Mississippi  Sound  and  its  surrounding 
Wetlands.  Ttie  direct  economic  study  area  consists  of  the  nearby  coastal 
areas  in  which  the  major  project  beneficiary,  the  oyster  fishing  and 
processing  industry,  is  located.  In  addition,  recreational  benefits  of 
the  project  are  widely  distributed  throughout  the  general  population  of 
the  immediate  coastal  area  and  surrounding  upland  parishes. 

MKTHOOOLOGY 

F.1.2.  The  improved  management  and  optimized  salinity  regimes  in  the 
study  area  that  would  result  from  project  implementation  would  generate 
two  categories  of  NED  benefits,  commercial  fishing  and  recreation.  Only 
one  of  several  preliminary  alternatives  was  considered  capable  of  pro¬ 
ducing  the  optimized  salinity  pattern  required  to  generate  the  benefits 
evaluated  in  this  analysis.  All  benefits  and  costs  are  stated  in  terms 
of  October  1983  price  levels  and  are  evaluated  over  a  50-year  project 
economic  life  beginning  in  1990.  Present  worth  methods  are  used  to 
evaluate  pre-  and  post-base  year  benefit  and  cost  streams  using  the 
current  Federal  discount  rate  of  8  1/8  percent,  as  required  by  the  WRC. 

COMMERCIAL  FISHING 

F.1.3.  Habitat  types  in  the  study  area  were  assessed  on  a  with-  and 
wi thout-pro ject  basis  in  Appendix  D,  Natural  Resources.  This  informa¬ 
tion  is  displayed  in  tables  F-1-1  and  F-I-2.  As  indicated  in  the 
tables,  very  little  net  habitat  loss  reduction  can  be  attributed  to  the 
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rati.’  of  5;alf  fishery  oysters.  The  portion  of  tills  potential 
>  i’aat  I  hat  tisheriiuMi  actually  brinp,  to  the  market  place  and  the 
.ip’itude  of  their  net  returns  (profit)  have  been  addressed  in  the  three 
S'  en.  1  r  i  o s  . 

SCKNARIO  I 

F.i.lfi.  The  first  scenario  is  the  most  conservative.  In  this  scenario, 
it  is  assiuned  that  the  average  productive  potential  of  the  reefs  (Maxi- 
ntn  Sustainable  Yield)  approximately  doubles.  The  increase,  however, 
o'lly  operates  to  reduce  the  aggregate  cost  of  harvest  by  about  60 
percent.  \'o  improvement  in  national  per  capita  oyster  consumption  or 
Mii-re.ise  in  market  share  for  study  area  fishermen  is  assumed.  NED 
benefits  are  measured  simply  as  the  product  of  the  average  unit  savings 
and  jverage  with-project  landings. 

SCENARIO  II 

i'.H.lZ.  in  this  scenario,  national  consumption  trends  are  assumed  to 
generate  sufficient  demand  to  gradually  remove  the  total  potential 
increase  in  oyster  output  from  the  market  over  a  10-year  period  (1992- 
2.(i<)2).  The  same  Increased  harvest  efficiency  as  in  Scenario  I  is 
issumcd  to  be  constant  throughout  the  period  of  analysis  on  reefs  oper- 
iti'il  by  leaseholders.  On  the  public  reefs,  where  entry  is  unrestricted, 
fvsficrmen  are  confronted  by  excess  capital  and  labor  competing  for  the 
resource.  The  competition  prevents  unit  harvest  costs  from  falling 
below  prGsi?nt  (wi thout-pro ject)  levels.  Total  output  and  aggregate  net 
ri.'turns  Increase,  however,  under  this  scenario. 


.  2 .  1  '.'Irtiiallv  all  tliesi?  problems  can  also  b.-  observed  at  ^  be  local 

li've'.  Clearly,  the  first  two  issues,  declining  resource  base  and 
iiidiistrv  rev  I  tal  i  za  t  i  on ,  can  he  directly  addressed  by  construction  of  a 
freshwater  diversion  plan.  Other  Issues  can  be.  Indirectly  influenced  by 
i'l  f  r  i  c  i  r  i  on  of  the  first  two  issues.  Similarly,  any  measurement  of 
heiii'rits  ought  to  reflect  the  Inter -relatednoss  of  all  of'  these  issues. 

it  i!  VK')  benefits  can  he  expected  to  vary  as  a  function  of  direct 
pro  if. 't  impacts  o[i  these  issues  and  of  mitigation  of  nonproject  relatefi 
.  t  dCr'fs,  particularly  in  the  area  of  resource  management  policies, 

-.oal  ■,  and  regulations. 

'  "C  u'd'l.lhCT  CotiDITION 

.  2  .  1  b  .  The  w  i  L  li- p  ro  j  ec  I  condition  is  usually  defined  .is  the  most 
iM-'lv  condition  expected  to  exist  in  the  future  with  a  given  plan.  The 
•ir.ijert.  rirea  ovster  fishery  is  besot  wil'i  many  difficult  problems. 
riuTofore,  selectiigv,  itiv  single  future  st.ate  of  the  oy.ster  industry  as 
flic  ''m.ist  likely"  is  lilghly  speculalivt'  witliin  the  iTu.uaning  of  the 
.'ric  F’rincipies  and  Cnidelines  (P&f;)  requ  i  ro''iient  ,s  rel.itr.'d  to  risk  and 
,  ’ '•-ft  .li  n  '  ty.  0}  ilie  ni’thods  recommended  in  the  P&C  for  dealing  with 

ind  unc  e  1 1 .1  i  n  t  v  ,  rmly  a  sensitivity  analysis  appears  applicable  or 
ii.prouT  1  at*'  in  tilts  e.'onomb'  an.ilysis.  ‘lore  reiinod  analytic  techniques 
lid  Tiore  detailed  data  cither  do  not  exist  or  are  not  economi  ca  1  1  y 
' 'bt  I  i 'lah  1  .  -X.*;  s  i  an  i  ng  reasitnable  prob.ib  i  I  1  1 1  es  to  the  various  potential 

"iitcomes  is  ,ilso  not  possible.  Tlierofore,  tlirea*  futur.'  scenarios  were 
* '  V  i  1 1 !  1 1 1 'd  .  The  different  a.ssnmpt  1  ons  r)f  t  lie  scenarios  ire  felt  to  liave 
.  ipturc'l  t  lie  ran;,’,*.'  >f  reasonahl'.v  va^lat  ion  of  I  be  princijvil  parameters 
that  h*’ir  on  proi'Ct  )*  i -a  t  I  f  Ic  a  t  i  on. 

!  .  i’ .  1  .ifli  s.oi'iiri)  pr*,cii-r|s  from  tie*  same  b.ase  pro'cetion  I'f  ovstar 

:  *:>  t  ill  ;■  r*  iduc  t  i  V  i  t  V  di.scrfhed  in  Aj'jiendix  D,  ■'later. li  Ki'sourres. 
i  ' .  i  ■;  il  to  v.'iis  2-aO  -of  tiie  priajer-t  1  H  r*  ,  ba.'U'd  on  tb.e 
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o  of  industry  influonco  on  piihlic  decision  ranking. 

The  total  industry  is  composed  of  small  units  and  often  does 
not  (>ossess  the  capital  to  promote  an  image  or  to  adequately  present 
views  among  a  complex  array  of  external  problems.  Although  there  are 
associations  representing  harvesters  and  processors  from  the  local  to 
the  national  level,  almost  without  exception  individuals  in  the  Industry 
constantly  voice  the  complaint  that  they  have  little  Influence  on  public 
policy  makers. 

o  Precision  of  microbiological  and  chemical  standards 
currently  employed  In  classifying  suitable  growing  waters  and  final 
produc  t  s . 

The  current  microbiological  limits,  based  on  a  study  on  clams 
in  the  early  I940's,  need  further  study  and  refinement,  which  may  prove 
them  to  he  overly  discriminating.  Additionally,  improvements  can  he 
achieved  in  the  manner  in  which  chemical  standards  are  developed. 

o  Research  and  services  coordination. 

Tliere  appears  to  be  a  lack  of  a  specifically  defined  and  coor¬ 
dinated  systematic  mission-  or  goal-oriented  program  of  research  or 
services  to  resolve  many  Issues  confronting  the  US  oyster  Industry. 

F.2.L2.  Based  on  these  findings,  the  report  concluded  that  the  Industry 
is  in  drastic  need  of  revitalization.  Cooperation  and  joint  leadership 
tiirough  a  small,  dynamic  government  industry  commission  or  task  force 
are  needed  for  the  Industry  to  become  more  economically  viable.  The 
report  identifies  specific  needs  in  the  areas  of  pollution  abatement, 
expanding  natural  production,  aquaculture,  mechanization,  new  prodijct 
development,  marketing,  financial  assistance,  multi  jurisdictional 
authorities  and  regulations,  research  and  services  coordination,  social 
roncerris,  and  leadership  roles. 


I 


» 
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o  Competition  for  use  of  growing  waters  and  adjacent  lands. 

Competition  for  use  of  the  coastal  zone  is  a  major  issue  con¬ 
fronting  the  oyster  Industry.  Due  to  the  industry's  small  size,  lack  of 
public  awareness,  and  Imprecisions  of  economic  cost/benefit  studies,  the 
industry  often  is  assigned  a  low  priority  when  competing  for  coastal 
zone  allocations. 

o  Multi  jurisdictional  authorities  and  regulations. 

Tlie  industry  is  regulated  by  many  Federal,  state,  and  local 
authorities,  each  having  its  own  record  keeping  requirements.  Major 
Federal  regulatory  and  inspection  responsibilities  are  shared  by  the 
Food  and  Drug  Administration,  the  Environmental  Protection  Agency,  the 
Nl-IFS ,  and,  to  a  lesser  extent,  the  Occupational  Safety  and  Health 
Administration  and  the  US  Army  Corps  of  Engineers.  Major  state  agencies 
in  public  health  conservation  and  water  pollution  control  are  also 
involved.  Other  government  bodies  also  affect  the  industry  Including 
local  county  agricultural  committees  and  urban  drainage  authorities, 
local  public  works  bodies,  regional  and  multistate  river  basin 
commissions,  and  zoning  authorities- 

o  Social  concerns. 

Oystoring  is  one  of  the  last  holdouts  of  ruggeti  i  nti  i  v  i  dun  1  i  sm 
in  America.  Tiie  Life  is  liard,  but  people  continue  to  follow  it  because 
of  the  tradition  that  belongs  to  the  trade,  the  feeling  of  freedon  and 
independence,  and  the  enjoyment  of  boats,  water,  and  the  outdoor  life. 
The  elean  environment  needed  for  the  sltcllfish  industry  providc's  a 
pleasing  aesthetic  surrounding  for  those  living  and  working,  in  thest' 
areas.  Pristine  hays  and  estuarine  waters  make  these  areas  desirable, 
as  is  reflected  In  higher  real  estate  values.  Tlie  derlini^  of  the  oyster 
industry  signals  a  change  in  all  aspects  rt'lated  to  the  water. 
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uo  p.i  rt:Tiont  of  Co'-’inL' re  e  ]  was  published.  More  than  120  individuals  fron 
the  oyst.?r  industry  and  from  involved  governmental  agencies  participated 
!n  the  survey.  Eight  dominant  issues  were  identified; 

o  Decreasing  resiiurce. 

The  dra.natic  decline  of  US  oyster  production  is  attributed  to 
three  causes:  (1)  overliarvest ing  in  earlier  years,  (2)  natural  causes 
(disasters,  diseases,  and  predators),  and  (3)  human  depredation  of  the 
tuiv  i  ronment .  Tlic  Nation's  oyster  tiarvesting  acreage  is  shrinking  at  an 
■iiinuil  rate  of  0.6  percent,  principally  because  of  closings  due  to  water 
pollution.  Physical  alterations  of  the  environment  affect  the  currents 
and  salinities,  and  pollution  alters  the  productivity  of  the  remaining 
beds  by  degrading  the  quality  of  water  suitable  for  larvae  and  juve¬ 
niles,  thus  interfering  with  the  natural  process  of  reproduction. 

o  Industry  revitalization. 

With  the  exception  of  a  few  large  commercial  operations,  the 
character  of  the  oyster  Industry  has  remained  virtually  unchanged  for 
t’cnerat  ions .  Harvesting  is  done  largely  by  individuals  or  family 
groups,  often  with  inefficient  gear.  State  and  local  harvesting  quotas 
•ir.'  established  on  public  bottoms  to  conserve  the  resource  and  for 
social  purposes.  These  restrictions  are  based  largely  on  gear  efficien¬ 
cies,  the  number  of  harvesters,  the  resource,  processing  plant  capabili¬ 
ties,  and  tradition.  Many  processing  facilities  are  small,  family- 
owned,  labor-intensive,  and  marginally  profitable.  They  are  faced  with 
fluctuating  supplies  of  oysters,  decreasing  labor  base,  Increasing 
costs,  and  new  regulations  and  record  keeping  that  decrease  production 
efficiencies  and  further  raise  operating  costs.  Marketing  oysters  has 
been  confined  to  the  fresh,  canned,  and  frozen  items  and  there  has  been 
little  new  product  development.  Oyster  prices  are  not  keeping  pace  with 
inflation. 


Of  the  12  southern  plants  canning  natural  oysters  in  1975,  only  three 
[iroduced  just  canned  oysters.  Shrimp  was  the  primary  product  canned  in 
the  other  nine  plants.  Oysters  made  up  more  than  half  the  production  in 
only  two  cases.  Two  of  the  nine  plants  also  canned  blue  crab  and  two 
canned  other  speciality  items.  The  1975  production  of  natural  canned 
oysters  totaled  343,084  standard  cases  (24  cans  of  4-2/3  oz.)  in 
southern  plants. 

F.2.in.  Imports .  Imported  oyster  products  come  in  three  forms;  canned, 
frozen,  and  fresh  shucked.  Limited  quantities  of  fresh  shucked  oysters 
are  imported,  mainly  from  Canada.  Canned  imports  are  cooked  sterile 
products  available  as  bisques,  soups,  stews,  smoked  oysters,  or  oysters 
in  their  own  juice.  In  1975,  76  percent  of  Imported  oysters  were 
canned.  Mmost  all  canned  Imports  are  from  Japan  and  Korea  (Pacific 
oysters)  and  they  affect  the  ability  of  Pacific  and  Gulf  Coast  oyster 
canners  to  compete  because  of  reported  lower  production  costs. 

Following  a  somewhat  steady  growth  in  the  importation  of  canned  oyster 
products,  there  was  an  increase  of  over  200  percent  in  1972.  Overall, 
oyster  imports  have  tripled  since  1975.  Imported  canned  oyster  products 
liave  generally  replaced  domestic  canning  with  total  supplies  of  oysters 
in  the  United  lltates  fluctuating  between  64  and  79  million  pounds  since 
1963  (averay,in(»  70  mlMlon  pounds  meat  weight). 

W  IT  1 10  UT-  P  ROd  (•:  C  T  C  f )  N  n  1 T  I  rui 

F.2.11.  The  nrobloms  and  needs  of  tlie  proj<'ct  area  o\ster  fishery  are 
best  appreciated  when  initially  viewed  in  the  context  of  the  national 
oystf  ■  industry.  Many  similarities,  as  well  ns  some  significant  differ¬ 
ences,  exist.  The  industry  is  faced  with  many  problems  such  as  resource 
depletion,  competition  td^r  water  bottoms,  new  regulations,  and  industry 
f  r-igment  1 1  ion.  In  March  1977,  a  survey  of  industry  problems  conducted 
nurler  the  aer,Is  of  the  h'ationni  Marine  Fisheries  Service  [(MMFS) 


• 

1975  Sales  of  Oyster  Products 

• 

(F.O.B.  plant) 

Eastern 

Sa  les 

• 

Fresh  shucked  or  steamed 

$59,915,695 

Canned 

4,064,946 

Breaded 

5,389,104 

Specialities,  fresh  or  frozen 

362,883 

i 

Specialities,  canned 

2,898,837 

$72,632,465 

Pac 1 f  ic 

• 

Fresh  shucked 

$5,436,332 

Breaded 

109,425 

_ ■ 

Specialties,  canned 

2,505,249 

» 

$8,051,006 

■  "  .• 

Byproducts 

Crushed  shell  and  lime 

$5,846,584 

Grand  Total 

$86,530,055 

» 

F.2  9.  The  structure  of  the  natural  oyster 

canning  industry  is: 

Sales 

Number  of  plants 

Less  than  $100,000 

4 

i 

5100,000  to  $250,000 

2 

$250,000  to  $500,000 

2 

Over  $500,000 

4 

• 
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(including  the  Gulf  of  Mexico)  and  tiie  West  Coast  Industry.  The  other 
most  convenient  division  is  between  fresh  shucked  oysters  and  canned 
oysters. 

F.2.7.  Most  of  the  plants  are  engaged  in  processing  Easterr  oysters. 

Of  the  448  plants  producing  oyster  products,  398  process  Eastern 
oysters.  Fresh  shucked  oyster  products  dominate  production  at  345  of 
the  398  plants.  Tlie  .emaining  plants  produce  the  following:  steamed 
oysters  (3),  brt aded  oysters  (31),  frozen  shucked  oysters  (3),  special¬ 
ties  (4),  canned  vsters  (including  specialities)  (3),  and  shell  pro- 
lucts  (5).  Some  plants  may  do  one  or  more  stages  of  processing  such  as 
steaming  and  shucking.  Therefore,  because  of  duplication,  the  total 
I'ioes  not  add  up  to  398.  Tlie  processing  sc-ctor  is  composed  primarily  of 
a  large  number  of  small,  f ami  1  y-. iwnt'd  husiness<‘s.  Twenty-four  percent 
of  the  plants  have  sales  of  525,000  or  less,  which  indicates  that  the 
annual  production  is  about  2,f>00  to  2,800  gallons  of  oysters.  Over  a 
2')0-,:Jiy  season,  these'  pla;it';  would  /ivi'rage  ahout  13  gallons  or  less  per 
d.iy.  The  following  table  compares  l.astern  oyster  processing  plants 
relative  to  salis  volume.  Th(>  sp''cies  often  produced  in 

con  junction  with  oysters  is  blue  crab,  fc)l  lowed  by  shrimp,  clams,  and 
bav  scallops.  Pu’  tendency’  to  process  more  than  one  species  is  much 
le;js  prevalent  tlian  in  S(',tfood  plants  in  gem’ral. 

F.2.8.  Canning  of  Eastern  oysters  presents  an  entirelv  different  indus¬ 
try  str\icture  from  processin;;  fresh  shucked  oysters.  ICiile  the  fresh 
industrv  stretches  from  Maine  to  Texas,  the  canned  park  of  natural 
(canned  in  hrotii  without  condiments)  KastiTi  oysters  is  confined 
primarily  t<i  tlie  deep  south  (  ho  ii  i  s  i  ana- - f  i  ve  |  lants,  Mississippi  —  five 
plants,  and  Smith  Ca  r  o  1  1  na-- 1  wo  plants).  Canned  specialtie-'  arc 
produced  in  Mew  dersev — oni'  plant.  South  Ca  ml  i  na-- 1  wo  plants,  and 
f.oti  i  s  i  ana--one  plant.  fri  the  south,  ovster  canning,  is  more  likely  to  be 
a  Portion  of  the  total  production  of  ,i  plant  that  iirodnces  other  canned 
prorluc  t  s . 


public  (’roiituis  to  conserve  tlit>  resource.  Private  growers,  however,  can 
otten  use  effioicMit  escalator  and  hydraulic  dredge  boats  capable  of 
harvesting  up  to  2,(100  bushels  per  day  with  a  two-man  crew.  In 
addition,  private  oyster  farmers  can  harvest  their  beds  throughout  the 
year,  hut  public  are.is  are  frequently  closed  A  to  5  months  of  the  year 
to  conserve  tlie  resource. 

F.Z.'j.  Processing  Sector.  Most  oysters  are  sold  as  fresh  and  frozen 
shucked,  steamed,  or  canned  oyster  products,  including  specialty  pro¬ 
ducts.  The  sale  of  oysters  in  the  shell  for  raw  consumption,  although 
limited,  has  si<’niflcant  regional  importance.  Almost  all  of  the  oysters 
produced  by  oyster  farms  in  Long  Island  Sound  are  sold  for  the  raw  bar 
trade.  In  Ixiuisiana,  private  bods  are  Iiarvestod  year-round  to  meet  the 
hi;>h  raw  bar  demands  in  New  Orleans.  By  contrast,  native  Western  and 
Pacific  Coast  oysters  are  not  normally  eaten  raw.  More  US  processing 
plants  produce  oyster  products  than  products  of  any  other  single  marine 
species.  Oysters  were  processed  in  about  30  percent  of  Che  1,476  pro¬ 
cessing  plants  in  the  United  States  (excluding  Alaska  and  Hawaii).  The 
total  preliminary  value  of  production  at  the  plant  level  in  1975  was  $81 
million  plus  $5.8  million  for  crushed  shell  products.  The  final  retail 
value  of  these  products  was  at  least  $121  million,  assuming  a  conserva¬ 
tive  50-percent  markup,  and  more  likely  was  closer  to  $156  million. 

F.2.6.  Employment  in  the  processing  sector  stood  at  5,556  in  1975,  down 
from  6,200  workers  in  1971.  In  1975,  the  Chesapeake  Bay  and  Gulf  of 
Mexico  areas  again  had  the  highest  number  of  employees,  2,519  and  1,891, 
respectively.  The  oyster  processing  industry  provides  mainly  seasonal 
employment.  The  number  of  workers  is  half  or  less  In  the  summer  than 
during  the  peak  fall  and  winter  months.  The  Industry  Is  still  labor- 
intensive  and  without  many  of  the  technologlca 1  developments  found  in 
other  seafood  and  processing  industries.  One  way  the  oyster  processing 
industry  can  be  conveniently  divided  Is  into  the  Eastern  oyster  industry 
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oysters  including  about  8,700  full-time  fishermen.  By  region,  5,887 
were  employed  in  the  Chesapeake  Bay  area  and  3,295  in  the  Culf  of  Mexico 
region.  The  total  number  of  oyster  fishermen  has  decreased  from  14,000 
in  the  1950's,  probably  because  of  the  declining  resource. 

F.2.3.  East  and  Gulf  Coast  Industry.  The  oyster  industry  on  the  East 
and  Gulf  Coasts  harvests  the  American  or  Eastern  oyster,  Crassostrea 
virginica.  This  species  ranges  from  Canada  to  Mexico.  Maryland, 
Louisiana,  Virginia,  and  Florida  are  the  leading  producers  of  Eastern 
oysters.  The  oyster  thrives  in  protected  and  nutrient-laden  estuaries 
and  tolerates  a  wide  range  of  salinities.  Throughout  its  range,  the 
growth  rate  is  temperature  dependent  and  includes  considerable  varia¬ 
tion.  In  southern  and  Cailf  states,  market-siz.i'  oysters  can  be  produced 
in  2  years  while  from  Chesapeake  Bay  and  areas  north,  it  takes  4  to  5 
years  to  produce  a  market-size  oyster. 

F.2.4.  Most  of  tfie  harvest  depends  on  natural  recruitment.  Vaturally 
produced  seed  oysters  from  densely  populated  estuaries  are  transferred 
and  planted  on  both  public  and  private  oyster  growing  nreas.  Enviroti- 
■nental  conditions  and  water  quality  are  critical  to  oyster  production 
and  larva  development  and,  therefore,  it  is  essentia]  that  seed- 
producing  areas  be  adequately  protected.  While  hatchery  operations  are 
of  increasing  importance,  they  supply  a  relatively  small  percentage  of 
the  total  seed  production.  Aquaculture  is  important  to  the  natural 
production  of  oysters.  In  lb74,  aquaeulture  activities  accounted  for 
approximately  40  iiercent  of  tlie  i’S  oyster  harvest.  The  term  "aquacul¬ 
ture"  includes  a  wide  array  of  activities  from  simple  transferring  of 
seed  oysters  tet  growing  areas  to  the  most  sophisticated  closed  sys¬ 
tems.  Aquaculture  is  helping  to  replenish  and  stabilize  wild  popula¬ 
tions  that  liave  declineti  drastically  in  the  last  70  years  as  a  result  of 
pollution,  natural  disasters,  and  disease.  Harvesting  techniques  vary 
and  are  frequently  limited  to  iiieffieient  labor-intensi  ve  metliods  on 
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TABLE  F  '2  '1 


DISTRIBUTION  OF  U.S.  OYSTER  LANDINGsi'^ 


(Millions  of  lbs) 


Year* 

Domestic  , 
2  / 

Landings— 

Chesapeake 

Catch 

Gulf  States 
Catch 

All  Other 

U.S  . 

1950 

76.0 

30.0 

12.0 

3  4.0 

1960 

60.0 

27.0 

16.0 

17.0 

1965 

55.0 

21.0 

19.0 

15.0 

1970 

53.6 

25.0 

18.0 

10.6 

1971 

57.9 

26. 0±-'^ 

20.01'^ 

11.9 

19  72 

56.1 

24.0 

18.0 

1  4.1 

i973 

51.9 

23.0 

15.0 

13.9 

1974 

50.2 

25.0 

15.0 

10.2 

1975 

53.2 

23.0 

19.0 

1 1.2 

1976 

54.  4 

21.0 

22.0 

11.4 

1977 

46.0 

18.0 

18.0 

10.0 

1978 

51.0 

22.0 

18.0 

11.0 

1979 

48.1 

20.0 

15.0 

13.1 

1980 

49.1 

21.0 

17.0 

11.1 

*RfcCord : 

152,000,000 

lbs  in  1 908 . 

Source; 

US  Army  Corps 

of  Engineers, 

New 

Orleans  District 

l/e 

—Source; 

Except  as  noted,  ‘‘Statistical 

Abstract  of 

the  U.S,  " 

Department  of  Commerce 

• 

2  / . 

—Source; 

"Fisheries 

Statistics  of 

the 

U.S,"  National  Marine  Fisheries 

Section  2.  COMMEKCIAL  FISHING 


PLA^;.^•I,VG  SETTING 

INDUSTRY  STATUsi-^ 

F.2.1.  Domestic  Landings  of  oysters  have  been  declining  for  decades  as 
stiown  ii\  table  F-2-1.  For  example,  in  1929,  90  million  pounds  (meat 
weight)  were  landed  and  in  tlie  1970* s  Che  average  annual  landings  were 
54  million  pounds.  Eastern  oysters  landed  all  along  the  East  Coast 
account  for  most  of  the  decrease  in  the  harvest.  There  are  several 
reasons  for  the  decline  including  overfishing,  natural  disasters,  oyster 
diseases  (such  as  MSX  and  Dermocyst id ium) ,  and  the  closure  of  waters 
because  of  pollution. 

F.2.2.  The  value  of  the  oyster  harvest  has  increased  despite  the 
decreased  landings,  indicating  a  rise  in  exvessel  prices.  The  harvest 
value  in  1967  was  $32.2  million  compared  to  $45.6  million  in  1975.  When 
the  effects  of  inflation  are  removed  from  the  value  of  landings, 
however,  exvessel  prices  in  the  1968-1973  period  actually  declined 
compared  to  1967  and  then  increased  by  14  percent  in  1975  (see  figure 
F-1).  This  development  can  be  compared  to  the  doubling  in  prices  paid 
to  fishermen  of  all  edible  fish  and  shellfish  since  1967.  In  the  1971- 
1975  period,  the  average  annual  harvest  from  public  grounds  was  31.6 
million  pounds  (meat  weight)  and  20.9  million  pounds  from  private 
grounds.  The  public  and  private  acreage  in  1975  was  317,057  and  442,088 
acres,  respectively.  In  1973,  there  were  11,748  people  harvesting 

—'^Source:  "A  Comprehensive  Review  of  the  Commercial  Oyster  Industries 

in  tlie  United  States,"  March  1977  ,  US  Dept  of  Commerce,  National  Marine 
Fisheries  Service.  Paragraphs  F.2.1-F.2.10  are  taken  virtually  intact 
from  the  survey. 
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project.  Therefore,  habitat-related  commercial  wildlife  benefits  were 
not  evaluated.  However,  major  project-related  enhancement  of  oyster 
reef  productivity  on  historically  and  currently  worked  reefs  was 
identified.  Tlie  market  value  of  these  enhancements  to  the  commercial 
oyster  fisherman  makes  up  the  major  beneficial  output  of  the  project. 
Valuation  of  Increased  productivity  is  based  on  both  reduction  in 
harvest  costs  and  increased  total  sales. 

F.1.4.  Three  scenarios  were  quantified  in  detail.  In  the  first 
scenario,  benefits  arc  based  solely  on  reduced  harvest  costs  with  no 
increase  in  total  sales.  In  the  second  scenario,  harvest  cost  declines 
and  sales  gradually  increase  to  the  total  productive  capacity  of  the 
enhanced  reefs.  The  final  scenario  assumes  an  Immediate  Increase  in 
sales  equal  to  the  increased  productive  capacity  and  reduction  of 
harvest  costs. 

F.1.5,  Dockside  prices  (exvessel)  for  oyster  meat  were  obtained  from 
published  sources  and  normalized  both  for  price  levels  and  annual  varia¬ 
tion  using  the  CPI  Food  Index  and  a  simple  mean  of  197b-198(1  prices. 

This  price  was  then  used  to  calculate  operator  revenues  \inder  each 
scenario.  Harvest  costs  arc  hased  on  a  constructed  estim.ate  of  total 
annual  vessel  costs,  including  returns  to  management. 

RECREATION 

F.l.b.  As  detailed  in  Appendix  C,  Recreation,  relative  increases  in 
recreational  opportunities  based  on  habitat  and  facility  capacities  w<’re 
quantified  using  fiscal  year  1983  WRC  unit  day  values  (f'l)V)  updated  to 
1984  fiscal  year.  These  benefits  are  related  to  inrri'ased  rec  r(>a  t  i  ona  1 
use  generateri  by  six  access  sites  constructed  as  part  of  the  rc'commi'nded 
plan. 

F-S 


SCENARIO  III 


F.2.18.  Scenario  Til  is  similar  to  Scenario  II  except  that  all 
additional  output  is  immediately  taken  by  the  market.  As  in  the  other 
scenarios,  profitability  remains  high  during  the  entire  study  period  for 
leaseholders.  Fishermen  using  public  reefs  initially  enjoy  the  same 
reduced  cost  •^f  harvest.  A  combination  of  high  profitability  and 
unrestricted  entry  then  operates  to  drive  unit  net  returns  down  to  pre¬ 
project  levels  over  an  assumed  10-year  period. 

NED  BENEFIT  CALCULATION 

PROJECTED  CONSUMPTION 

F.2-10.  The  relatively  poor  long-term  market  performance  of  the  domes¬ 
tic  oyster  industry  compared  to  all  shellfish  and  all  fish  products  is 
shown  in  table  F-2-2  and  summarized  in  figure  F-2.  Over  85  percent  of 
the  total  domestic  oyster  production  is  accounted  for  by  tlie  Gulf  of 
Mc^xico  and  Chesapeake  Bay  fisheries.  Long-term  trends,  unadjusted  for 
estimated  unreported  landings,  are  shown  on  figure  F-IB.  Adjusted 
dataii'  for  these  areas  as  well  as  for  tlie  project  study  area  and  other 
US  landings  are  shown  on  table  F-2-3  and  on  figure  F-3.  As  indicated  on 
the  figures,  the  gulf  fisttery  oyster  harvest  has  grown  until  it  now 


—  The  Louisiana  and  Mississippi  adjusted  data  reflect  a  ISO  percent 
increase  in  reported  landings  based  on  Mackin  and  Hopkins  (1962)  and 
IJndall  et  al.  11979).  Alabama  landings  have  been  increased  bv  100 
percent.  No  adjustment  was  considered  necess.ary  to  tlie  Texas  and 
Florida  rc-'ported  landings,  according  to  fish  and  wildlife  personnel  in 
each  of  these  states.  Chesapeake'  Bay  reported  laniiings  are  regarded  ns 
accurate.  No  attempt  was  made  to  account  for  unreported  landing.s,  if 
any,  for  the  relatively  minor  remaining  portion  of  tlie  national  oyster 
harvest . 
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adjusted  u.s. 


FIGURE  F  -3 


surpasses  the  historically  dominant  Chesapeake  Bay  harvest.  The  growth 
partially  offsets  the  long-term  decline  In  the  Chesapeake  Bay  fishery. 
The  contribution  of  the  study  area  fishery  is  somewhat  more  difficult  to 
assess  since  the  yearly  variation  In  landings  data  increases  rapidly  as 
the  area  analyzed  grows  smaller,  l.e.,  one  or  two  "outlyers”  produce 
dramatic  changes  in  trend  lines.  Figure  F-4,  however,  indicates  that 
during  the  1970's,  the  study  area  fishery  did  about  as  well  as  the  rest 
of  the  gulf,  if  pre-1968  data  are  ignored.  Further,  if  state-wide  data 
are  disaggregated  into  harvest  by  dredge  and  tong,  Louisiana  and  Missis¬ 
sippi  appear  as  very  efficient  performers  in  terms  of  total  landings  and 
landings  per  fisherman  (figure  F-5)  compared  to  Chesapeake  Bay. 

F.2.20.  The  three  scenarios  use  as  their  bases  varying  projected  levels 
of  national  demand.  This  demand,  in  turn,  was  generated  as  the  product 
of  OBERS  population  projections  for  the  United  States  and  two  projected 
levels  of  per  capita  consumption.  In  Scenario  I,  per  capita  consumption 
from  figure  F-2  was  projected  to  decline  to  0.20  Ibs/person  by  1990  and 
assumed  to  remain  constant  thereafter  (figure  F-6)^.  Scenarios  II  and 
III  are  based  on  a  gradual  return  to  per  capita  consumption  levels  of 
the  1950' s,  which  represented  a  relatively  stable  level  of 
consumption.  The  projection  and  supporting  data  are  presented  on  figure 
F-7,  table  F-2-4,  and  in  Exhibit  1. 

F.2.21.  NMFS  uncorrected  data  (1970-1976)  for  the  Louisiana  portion  of 
the  study  area  were  used  to  disaggregate  base  year  harvest  into  landings 
by  dredge  and  tong  and  further  into  landing  from  private  (leased)  areas 
and  public  areas  (table  F-2-5).  Since  no  clear  trend  is  apparent,  these 
data  (corrected  for  unreported  landings)  were  used  as  the  1990  base  year 


T  / 

—Per  capita  consumption  projection  methodology  is  presented  in 
Exhibit  1. 
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FIGURE  F-7 


PROJECTED  U-S.  OYSTER  CONSUMPTION 
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average  harvest  from  Louisiana.  The  Mississippi  data  were  similarly 
disaggregated.  However,  state  fisheries  statistics  based  on  tax 
receipts  from  1979-1H82,  which  are  considered  highly  accurate,  as  well 
as  NMFS  data,  were  used  to  estimate  the  average  base  year  catch  from  the 
Mississippi  portion  of  the  study  area  (table  F-2-6).  These  average 
landings  are  estimated  to  remain  unchanged  if  no  action  is  taken  and 
comprise  the  future  wi thout-pro jec t  condition. 

DREDGED  HARVEST 

F.2.22.  Study  area  dredged  harvest,  number  of  vessels,  and  the  ostl- 
mates  of  annual  vessel  cost  shown  on  tables  F-2-7,  F-2-8,  and  F-2-9  were 
used  to  estimate  a  short-run  average  unit  liarvest  cost  for  available 
data.  Data  were  fitted  to  an  exponential  curve  of  the  shape  In  y  = 

In  b  +  mx,  where  y  equals  unit  harvest  cost  and  x  equals  adjusted  study 
■iroa  harvest  (figure  F-9). 

F.2.23.  'li  th-pro  ]ect  Ivarvest  cost  reductions  are  basP!i  on  br)th  the 
Increased  oyster  density  and  improved  vitality  described  in  Appendix  D, 
iVatural  Hesotirces.  Average  with-project  pot<'ntia1  harvest  has  been 
estimated  at  13,900,000  pounds,  of  which  approximately  14,600,000  pounds 
could  be  landed  hv  dredge  —  ,  with  the  remainder  representing  potential 
harvest  by  tongs.  Based  on  figure  F-8,  the  unit  harvest  cost  associated 
with  this  potential  harvest  is  80.43/ Ih. 


-I  'vMr'S  st/itistics  iiidi'cate  .iliout  82  percent  of  Mississippi  lanriings  and 
'OS  p.M.'e'it  of  'outsiana  l.mdiiig.s  are  by  dredge. 
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TABLr  F-2-f) 


MISSISSIPPI  OYSTER  HARVEST—' 


1/ 


Source  : 


r 

Po  unds 

I'll-.  7 

5,541,500 

1  068 

7,094 ,000 

1969 

1 ,476,750 

• 

1  9  70 

310,750 

1971 

316,000 

1972 

2,135,250 

1973 

586,750 

1  "74 

17,750 

1975 

249,500 

• 

1976 

2,870,000 

1977 

3,306,750 

1  978 

1,502,500 

1979 

41,000 

1980 

10,200 

1981 

1,559,900 

• 

1982 

I’,  117,  100 

16 

year  total  = 

30,135,700 

Annual  average  • 

=  1,883,481 

pounds /year 

• 

Army  Corps 

of  Engineers,  Mow  Orleans  District 

values  from  1967-1978 

are  based  on 

NMFS  data  and  have 

been  increased  by  1507  (x2.5)  to  account  for  unreported  ]andin;,s 
Values  from  1979-1982  were  provided  by  the  Mississippi  Bureau  of 
Marine  Resources  and  are  considered  to  be  accurate. 
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RF.CKiM.\TION 


■IMARV  OF  MFTHODOLOGY 

3.  1.  A  re<’ijnal  analysis  was  used  to  determine  recreational  needs. 

(■  analysis  is  a  generalized  way  of  presenting  recreational 
pplv/demand  relationships  for  land  and  water  use  within  the  project 
nrLMtional  market  area  and  similar  to  that  used  by  many  states  in 
eparine  their  Statewide  Comprehensive  Outdoor  Recreation  Plan  (SCORP). 
[lendix  G,  Recreation,  contains  the  detailed  analysis. 

1.2.  The  analysis  had  three  objectives:  to  determine  the  demand  for 
e  I'riinary  water-based  and  land-based  recreational  activities  within 
e  projin.'t  market  area,  to  translate  demands  for  these  activities  into 
nility  needs,  and  to  use  this  information  in  identifying  impacts  and 
'tentials  for  recreational  and  fish  and  wildlife  development  in  the 
eject  areas. 


3.3.  Hie  scope  of  the  analysis  covered  10  southeastern  Louisiana 
rishes  and  three  Mississippi  counties  that  form  the  project  market 
•.a.  Demand  and  need  are  projected  for  target  years  1990  and  2040, 
lanning  the  portion  of  the  project  life  for  which  projections  can 
■ilistlcally  he  made. 

3.M.  The  demand-need  determination  is  composed  of  three  elements: 
mand,  supply,  and  need.  Need  is  defined  as  that  amount  remaining  when 
I  demand  Is  compared  with  the  existing  supply  (demand  -  supply  = 
ed). 


3.3.  Specific  activities  were  identified  that  would  be  directly 
fected  if  the  project  were  implemented.  How  the  activity  and  the  level 
use  would  be  affected  by  freshwater  introduction  was  then  determined. 
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TONC  HARVEST 

Benefit  Summary 
(19P3  Prices) 


Scenario 

Average 

Annual  Benefits 

T 

TT 

III 

$55,000 

$300,000 

$585,000 

TABLE  F-2-14 

OYSTER  FISHERY 

Benefit  Summary 
(1983  Prices) 

Scenario 

Dredfjed 

Harvest 

Tonged 
Harves  t 

Total 

T 

B4, 447, 000 

$SS,0OO 

$4 , 502 ,000 

TI 

$1,038,000 

$300,000 

$5,448 ,000 

ITT 

$7,002 ,000 

$SPS,000 

$8,577, Ooo 

■ihory  industry  are  approximately  15  percent  of  gross  exvessel  value  or 
nit  $0. 24/lb.  Since  there  are  no  restrictions  to  entry  on  the  public 
afs  that  support  virtually  all  tonging,  with-project  unit  costs  are 
nited  in  a  raaiuier  similar  to  the  public  dredge  cost  scenarios,  i.e., 
percent  initial  reduction  in  cost  with-project. 

St  of  Harvest  Scenarios  -  Tong  Sector 

Scenario  I:  62  percent  reduction;  no  increase  in  sales 
Scenario  il:  0  percent  reduction;  gradual  increase  in  sales  to 
900,000  Ibs/yr. 

Scenario  [II;  62  percent  initial  reduction,  reducing  to  0  percent  In 
10  years;  gradual  Increase  in  sales  to  900,000  Ibs/yr. 

2.29.  Table  F-2-13  summarizes  the  annual  average  NED  savings  to 
inging  operations  under  each  with-project  scenario.  Table  F-2-1A 
immarizes  NED  benefits  to  both  segments  of  the  fishery  under  each 
;enar io. 


h'~iZ 


T 


years,  unit  harvest  costs  gradually  return  to  without-pro ject  values  for 
the  public  areas  although  net  returns  are  still  higher,  reflecting  the 
Increase  in  total  harvest.  This  scenario  is  summarized  on  table 
F-2-12.  The  average  annual  NED  benefits  attributable  to  Scenario  III 
are  $7,992,000. 

TONG  HARVEST 

F.2.27.  Oysterraen  who  harvest  by  tonging  typically  use  a  16-  to  IB-foot 
skiff  powered  by  outboard  motor  carrying  one  or  two  persons;  the  second 
person  cleans  the  catch.  This  method  is  largely  confined  to  public 
reefs.  Tongers  harvest  for  6  to  S  hours  each  and  usually  return  to 
shore  by  early  afternoon.  Normal  dally  catches  range  from  10  to  16 
barrels.  Compared  to  Chesapeake  Bay,  where  as  much  as  80  percent  of  the 
harvest  is  taken  by  tonging,  this  labor-intensive  method  accounts  for 
very  little  of  the  study  area  catch.  In  some  years,  in  fact,  no 
landings  by  tong  are  recorded.  For  the  period  1970-1976,  only  about 
2  percent  of  the  Louisiana  harvest  and  18?!  of  the  smaller  Mississippi 
harvest  were  taken  by  tongs.  Based  on  the  adjusted  base  year  landings 
for  each  state,  this  tong  harvest  would  amount  to  about  430,000  lbs 
(table  F-2-5)  of  oyster  meat  annually  with-  and  without-  project  under 
Scenario  I.  Tlie  ultimate  potential  of  the  tong  sector  would  amount  to 
about  900,000  lbs.  per  year. 

F.2.28.  Due  to  the  relatively  small  magnitude  of  the  tong  harvest,  no 
attempt  was  made  to  detail  unit  operating  cost  savings  to  these  opera¬ 
tors.  however,  using  information  cited  in  the  August  1977  Marine 

C,  f 

Fisheries  ReviewL—  ,  it  is  estimated  that  costs  to  this  segment  of  the 


.I'^Source:  "Development  of  an  Aquacultural  Program  for  Rchabi  1  i  ta  1 1  on  of 
Damaged  Oyster  Reefs  in  Mississippi,"  Clyde  L-  Mackenzie,  Tr. 
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TABLE  F~2-ll  (CONTIMl'ED) 


SCENARIO  II  -  DREDGED  HARVEST 
Benefit  Summary 

(1983  Prices)  • 


I  nr  not  return,  yrs  2-SO: 

PVA  1/yr,  AH  yrs,  8  I /H7.: 

2  vrs  lieni'o,  H  1/87: 

I/iA,  '^n  yrs,  H  1  /87: 

Subtotal:  Average  Annual  Value 

n  I 

Maximum  Increase,  year  12: 

Year  2  Valiu‘: 

Average  annual  Incr  -aslng  annuity: 
PV+A,  10  yrs,  «  1/8^: 

P\' 1  ,  2  yrs  hence,  8  1/HT: 

T.'.A,  *10  yrs,  8  1  '8^: 

Subtotal:  Average  Annual  Value 

-1' Increased  net  return,  yrs  12-^0: 


PVA  l/yr,  38  yrs,  8  1/8*': 

PVl  ,  12  yrs  henrp,  8  1/8%: 

I AA  ,  '>0  yrs,  8  1  /R7 ; 

Subtotal:  Average  Annual  Value 

Tnral:  Average  Annual  Value 


■\  I 

■  ou  1  s  1  ana  P  ub  ]  j  ^  ln<-reas(‘d  net  return,  yrs  12-50: 

Average  yearly  Increase,  yrs  2-12: 
PV+A,  10  yrs,  8  1/87: 

PVl,  2  yrs  hence,  8  1/87: 
l&A.  50  yrs,  8  1/87; 

Subtotal:  Average  Annual  Value 

-)  / 

—'Increased  net  return,  yrs  13-50; 

PVA  1/yr,  38  yrs,  8  1/8%: 

PVl  ,  12  yrs  hence,  8  I /87; 

IM,  'lO  yrs,  8  1  /8%; 

Snhtotal:  Average  Annual  Value 

Total:  Average  Annual  Value 


i  K  { ■;  I.;  {  yy  {  i  !  .•  :  !i '  r  f’u  s  od  net  return,  vrs  I 

Average  yearlv  Imroase,  yrs  2-12: 
PV*-A.  !  ^'  yrs,  8  I./K*; 

PV 1  ,  2  vrs  hour..  8  I  /8r : 

!AA,  A't  vrs,  ^  1  '8'*: 

Subtotal:  Average  Annual  Value 

— I  PC  rea  st'rl  net  return,  vrs  12-50; 

PVA  1  /vr.  38  vrs,  H  1/87: 

I'Vl  ,  12  vrs  hence,  «  1  /87: 

I&A,  50  yrs.  8  1 /87: 

Subtotal:  Average  Anncial  Value 

Tfjtal;  Average*  Annual  Value 


RA-;m  r''TAL,  Scenario  11 


iiir'c:  os  Army  Corps  r>f  Engineers,  Sew  Orleans  District 


52,575,000 

X  12.0181 
K  .85536 
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S2 .1^5,000 


$4.821 ,000 
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$2,246,000 
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.08292 

$  517.000 

$4,821 ,000 
-2,575,000 
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53,564,586  (3,565,000) 
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$l ,049,426 


$  729,000 

7  3 . 000 
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X  .85536 
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$  168,000 
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X  11.67530 

X  .39164 
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$729,000 


$  444,000 


a ! 


so 
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$5,058,000 


)ui«iana  l-c'.ist'd  Louisiana  Public  Mississippi  Public  Total 
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SCENARIO  I 


F.2.24.  Table  F-2~10  summarizes  the  NED  benefits  corresponding  to  this 
scenario  in  which  no  growth  in  demand  above  base  year  (1990)  harvest  is 
projected.  Aggregate  harvest  cost  based  on  total  landings  by  dredge  of 
$1. 12/lb.  in  the  without-pro ject  condition  is  compared  to  a  62  percent 
reduction  in  cost  in  the  with-project  conditions.  This  s.ivings  of 
$0. 69/lb  is  applicable  to  project  years  2  through  50  and  generates  an 
average  anniu.’  ivings  in  harvest  cost  of  $4,447,000. 

SCENARIO  II 

F.2.25.  As  shown  in  table  F-2-11,  net  returns  on  leased  bottoms 
increase  over  a  lO-year  period  (1992-2002)  as  a  function  of  both  reduced 
harvest  cost  and  increased  landings,  then  remain  constant  for  the  rest 
of  tlie  project  life.  On  l.ouislana  and  Mississippi  public  areas,  this 
scenario  .assumes  tiiat  the  steadily  increasing  catches  will  attract 
arlditional  competitors  for  the  resource.  Thcref<jro,  unit  harvest  costs 
remain  about  the  same  as  pre-project  values  altiiough  net  returns 
increase  due  to  the  greater  catch.  Under  this  scenario,  average  anmial 
henofits  of  $5,058,000  are  attributahle  to  the  '.’KD  account. 

SCENARIO  ill 

F.2.26.  Hie  third  scenario  is  based  on  tin'  same  projecleri  incre.ase  in 
demand  at  the  national  level  ,is  Scenario  Tl.  in  Scenario  111,  however, 
the  entire  increase  in  study  area  outjMit.  is  immediatciv  !  ikeu  off  t!ie 
■nirket.  Tims,  both  public  and  private  oyster  bottoms  are  initially 
equally  profitable.  Based  on  the  assumption  that  no  restrictions-  to 
ealrv  would  he  enar’ed  hv  governmental  bodies,  public  oyster  bottoms  are 
the-,  pr'-ijected  to  e  xi)"  r  i  enc;c  a  .d  i  s.s  i  pa  t  i  on  of  harve.st  cost  .savinr.s  as 
excess  capital  .and  oper.i  tor,*-:  are  attracted  to  tlie  tislicry.  Over  10 


TABLE  F-?-9 

UNIT  HARVEST  COST  ESTIMATE 
STUDY  AREA  OYSTER  PREnCRS 

198)  PrJct>s 


Licensed^  ^ 
Vessels  — 

Total  Cost 

Study  Area 

Year 

0  $5(),0()0/ea. 

Harvest  fibs) 

Cost/lb 

1970 

166 

$8,300,000 

7,279,000 

$1.17 

1971 

169 

8,450,000 

7,171,000 

1.18 

1972 

179 

8,950,000 

7,698,000 

1,16 

1973 

165 

8,250,000 

6,514,000 

1,27 

1974 

149 

7,450,000 

3,940,000 

1.89 

1975 

158 

7,900,000 

4,646,000 

1.70 

1976 

167 

8,350,000 

9,756,000 

0,86 

Exponential  Curve  Fit; 

]ny=lnb+mx 

( See 

figure  8) 

Intercept  =  2.9995 

Slope  =  -0.00013687  r  = 

-0.99 

X 

y 

I 

X 

r 

>• 

7279 

1.14 

1 , 000 

2.78 

7171 

1.18 

2,000 

2  .42 

7698 

1.16 

3,000 

2,11 

6514 

1.27 

4,000 

1  .83 

3940 

1.89 

5 ,  OOO 

1  .60 

4646 

1.70 

6,000 

1  .40 

9  7  56 

0.86 

7 , 000 

1  .22 

8,000 

1  .  0<) 

9,000 

0.93 

10,000 

0.8  0 

1 i ,000 

0.70 

I  2,000 

0.6] 

1 3 , OOO 

0 .  S  4 

1 4,000 

0.4"’ 

1 5 , 000 

0 . 4 

1  0 ,000 

0 . 3  6 
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TAP/J- 


(JVSTKR  DRl-DGE  BOAT  ANNUAL  COST  LSTIMATK 
I  83  P  r  i  c  t’ s 


('nst  ;  30'--50'  j  wood  hull 


'.’-w  oosL  $80,000 

Ai'I'M:'!  i  Ch.'iff'.o.s 

i 'iLurorti;  iuid  Aincjrt  i  zat  ion,  10  years,  8  l/8'5'  12,000 

Insurance  1,800 

'^'rydork  1,100 

h'pairs,  maintenance  4,400 

$1 9,300 


iriahie  cost: 


liu'!  (U  months,  5  days/wk,  4  hrs/day  ”  720  hrs 

3  yai./lir  x  $1. 30/gal.):  ^  $  2,800 

Crew  wages  (H'^  $1  1,000;  1  (3  $16,000)1'^  27,000 

Fovui,  ice,  nopplies  (180  days  x  2  men  x  $8.00/tTian)  2,900 

$32,700 

Subtotal:  $52,000 

:-.n  )  vnv.'c  Value  of  Boat 

li,.;::  .“^.Sf^OOO  x  352  salvage  value  x  PVl  10  yrs  hence 

X  r&A,  10  years  0  8  1/82  =  $1,900 


Total:  $50,100 


($50,000) 


:  ui  Tfi  ;  OS  Army  Crjrgs  of  Lngli’eer.s,  New  Orleans  District 

tonnt.'  based  on  data  contained  in  "Costs  and  Return  Trends  in  the 
10/''',’  'or  failt  (5f  'lexico  I'essels,"  John  P.  Warren  and  Wade  L. 
rifi  in.  Prepated  for  I't'esen  t  a  t  i  on  at  the  Aquatic  Credit  School, 

'  ri  I  K  son  V  t  1  1  c ,  i'loriiia,  July  1978.  Price  levels  expressed  in  1982 
doi  :  ITS  using  the  LNR  Index. 

1  nc  i  uden  return  to  ma  inageme  n  t  . 


r-  i'. 


Identifying  and  characterizing  the  activities  in  this  way  focused  on  the 
actual  impacts  and  the  manner  in  which  changing  conditions  could  be 
quantified. 

F.3.6.  Although  the  public  pursues  many  recreational  activities  in  this 
region,  freshwater  diversion  is  expected  to  directly  affect  two  primary 
activities,  hunting  and  fishing.  Nonconsumptive  water-based  general 
recreation  type  activities  do  not  necessarily  depend  on  saline  levels  or 
marsh  preservation.  Private  hunting  leases  are  extensive,  but  generally 
exclude  use  by  nonmembers.  Private  camps  are  numerous  and  serve  as 
support  facilities  for  the  hunting  and  fishing  that  are  the  major 
attractions  of  the  area.  The  basic  recreation  activities  measured  in 
the  demand-need  analysis  are; 

o  Freshwater  fishing 
o  Saltwater  fishing 
o  Big  game  hunting 
o  Small  game  hunting 
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NED  BENEFITS 

F.3.7.  Table  F-3-1  displays  the  decade  values  of  recreation  r  'sources 
with-  and  wl  thout-project .  Tiie  recommended  plan  will  generate  or  pre¬ 
serve  recreational  opportunities  that  are  valvied  at  Sh73,OnO  in  IhQO, 
and  that  increase  to  $690,000  by  2040,  the  en<i  of  project  economic 
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TABI.R  F-T-1 


rnTAI.  RKCRF.ATION  1,'SF.  AND  VALI'F 


M i ss  i i  pp i  and  I.oiilsiana  F.stuarinc  Areas 


Man-days 
K i  thouC 
Pro  jec- 1 


Do  1  1 .1  r 
Va  1  lie 
l,'i  tlioiit 
Project 


Man-days 
t.'i  til 
Project 


Do  1 1  a  r 
Value 
With 
Project 


I'urit  i  np 
!'■  i  s  h  i  n  p 
1’  i c ill ck  inp 
T  VAI. 


270,973 

1 ,R22 ,nnn 

3,109,700 
7,203,473 


2,196,902 

7,636,000 

19,417,000 

29,26D,902 


270,973 

1,931,000 

3,151,000 

7,353,473 


2,196,902 
R, 111 ,000 
19,575,000 

29,897,902 


r  i  ai  f  np 
1' !  I  n  I  I'k  i  np 
r''TAI, 


247,598 

1,822,800 

5,109,700 

7,180,098 


2,028,607 
7,656,000 
19,417,000 
29,101 ,607 


250,548 

1 ,931,100 

5,151,400 
7,333,048 


2,053,564 

8,111,000 

19,575,000 

29,739,564 


Punt  Inp 
i-'  i  s !  ’  i  n  p 
P i r  n i ck i np 
T'vr.M, 


226,572 

1,822,800 

5,109,700 

6,955,152 


1 ,875,672 
7,656,000 
19,417,000 
28,948,672 


231,594 

1 ,931 ,100 

5,151,400 
7,314,094 


1  ,915,534 
8,111,000 
19,575,000 
29,601,534 


F  i  ■;!.  iilp 

9 i ,  n i ck i np 

TOFAF 


207,630 
1  ,827,800 

5,109,700 
7,140.130 


1,736,448 

7,656,000 

19,417,000 

28,809,4AR 


214,521 

1 ,931,100 

5,151,400 
7,297,021 


1,783,088 

8,111,000 

19,575,000 

29,469,088 


190,506 
1  ,822 ,900 
5, 109  ,’700 
7,123,006 


1  ,609,113 
7,656,000 
19,417,000 
28,682,113 


199,120 

1 ,931,100 

5,151 ,400 
7,281,620 


1  ,67  5,332 
8,111,000 
19,575,000 
29,361,332 


in,' 

F)‘0'ici' 

F  i  r  n  i  -  k  1 np 

T  itAI. 


175,121 
1  ,822,800 

5,109,700 
7,1  07,621 


1  ,493,723 
7,656,000 
19,417,000 
28,566,723 


185,209 

1,931,000 

5,151,400 

7,267,700 


1,570,733 

8,111,000 

19,575,000 

29,256,733 


F.nrns  of  F.npineer.s,  New  Orleans  District 


Section  4.  SUMM.4RY  OF  ANNUAL  BENEFITS 


Annual  BeneflCs^'^ 


Comraerical  Fishing 

Recreation 

Total 

Scenario 

I 

$4,502,000 

$638,000 

$5,140,000 

Scenar  to 

II 

$5,448,000 

$638,000 

$6,086,000 

Scenario 

III 

$8,557,000 

$638,000 

$9,215,000 

Section  5.  FIRST  COSTS,  ANNUAL  CHARGES,  AND  BENEFIT-COST  RATIOS 


F.5.1.  First  costs  and  annual  charges  for  the  recommended  plan  are 
shown  in  table  F-5-1 .  All  values  are  stated  at  October  ldR3  price 
levels.  Net  Investment  is  based  on  a  two-year  construction  period 
beginning  in  19R8.  Operation,  maintenance,  and  replacement  (OM&R) 
Investments  have  been  annualized  using  present-worth  methods  and  the 
intervals  indicated  on  the  table.  Annual  expenditures  are  assumed  to 
occur  at  mid-year.  The  project  base  year  is  1990.  The  discount  rate 
used  for  net  Investment,  OM&R,  and  interest  and  amortization 
calculations  is  8  1/8  percent. 

F.5.2.  Project  annual  benefits,  annual  charges,  benefit-cost  ratios, 
and  excess  benefits  over  costs  for  each  scenario  are  shown  in  table 
F-5-2. 


F.5.3.  Most  Probable  Future.  As  discussed  in  Section  2,  uncertainty 
concerning  the  most  probable  future  values  of  the  major  variables 
described  in  this  section  prevented  the  selection  of  a  single  "most 
probable  future."  For  that  reason,  multiple  scenario  analysis  was 
chosen.  The  feasibility  curve  shown  on  figure  F-P  suggests  the 
likelihood  of  various  future  outcomes.  As  shown  on  the  figure,  the  most 
conservative  set  of  assumptions  (Scenario  1  )  produces  benefits  that 

fall  very  sllgiitly  below  feasibility  (benef  1 1 /cos t  =  0.86).  Scenario  II 
lies  slightly  above  the  feasibility  limit  (bene f i t /cos t  =  1.02),  while 
Scenario  111  Is  comfortably  justified,  having  a  benefit/cost  of  1.6. 

The  "firmness"  of  these  end  points  (Scenarios  I  and  III)  is  also 
germane.  Scenario  1  is  considered  to  have  closely  captured  the  minimum 
value.  As  discussed  in  Section  6,  significant  potential  benefits  beyond 
those  estimated  under  Scenario  III  could  exist,  liowever. 
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TABLE  F-5-1 


FIRST  COST  AND  ANNUAL  CHARGES 
(1983  Prices) 


1 .  First  Cos  t : 

a.  Site  first  cost  (2  years' 

b.  Pre-construction  monitoring  (3  years): 

c.  Post-construction  monitoring  (4  years): 

d.  Recreation  sites  remote  from  structure 
(2  years): 

Total: 

2.  Net  Investment: 

Present  value  of  first  cost  at  base  year  1990: 

3.  Interest  and  Amortization  0  8  1/8%  (.08292): 

4.  Operation,  Maintenance,  and  Replacements: 

Annual  cost  for  indicated  Interval  or  duration: 


S52,172,000 

2,156,000 

2,860,000 

626,000 

$57,814,000 


$  62,000,000 
$  5,141,000 


a . 

Long-term  biological  and  water  quality  monitoring 

(46  years): 

$ 

120,000 

b. 

Dredging  of  sedimentation  trap  (50  years); 

583,000 

c  • 

Major  maintenance  of  structure  (every  15  years): 

250,000 

d. 

Operation  and  routine  maintenance  of  structure 

(50  years): 

700 

e . 

OM&R,  recreation  sites  (50  years): 

14,000 

f. 

Long-term  hydrologic  monitoring  program; 

see  i 

Appendix  K 

Net  Investment,  items  a-e. : 

$ 

698,000 

Net  Investment,  item  f; 

124,000 

Total  OM&R; 

T 

822,000 

Total  Annual  Charge;  items  3  fir  4: 

s 

5,963,000 

Source:  US  Army  Corps  of  Engineers,  New  Orleans  District 


F-52 


TART.F,  F-5-.? 


BENK FIT-COST  RATIOS 

(lOOO's  of  1983  dollars) 


Annual 

Benefits 

Annua  1 
Costs 

Excess 
Benef its 

Benefit-Cost 

Ratio 

Scenarl o 

I: 

$5,140 

$5,963 

$823 

0.86 

Sconar i o 

II: 

$f)  ,086 

$5,963 

$123 

1.02 

Scenario 

ITT: 

$0,215 

$5,06$ 

$3,252 

1.6 

Section  6.  SENSITIVITY  ANALYSIS 


F.6.I.  In  this  section,  the  major  study  variables  and  the  effects  of 
changes  in  the  values  of  those  variables  on  project  justification  are 
Identified. 

DA'^A 

F.6.2.  The  first  area  of  concern  to  the  analyst  Is  the  fundamental 
reliability  of  base  data  that  require  adjustments  of  as  much  as  150 
percent,  as  In  the  case  of  landings  poundages.  This  concern  is  particu¬ 
larly  acute  because  the  proportion  of  national  output  represented  by  the 
adjusted  study  area  data  is  quite  large.  Since  the  ultimate  output  of 
project  area  reefs  Is  determined  by  a  theoretical  maximum  potential  and 
the  gap  bgtween  existing  observed  output  and  that  theoretical  maximum 
makes  up  Che  beneficial  output,  unreported  landings  not  accounted  for  by 
the  adjustment  factor  would  tend  to  reduce  annual  benefits.  The  adjust¬ 
ment  factor  used  for  project  area  reefs  in  this  study  is  based  on  con¬ 
siderable  study  and  Includes  Input  from  involved  government  agencies. 

The  factor  is  regarded  as  the  most  reliable  currently  available. 

F.5.3.  Another  data  problem  is  the  rapidly  increasing  variability  as 
national  landings  are  disaggregated  to  the  project  area  level.  While 
fairly  good  time  series  correlation  (r  =  (1.9)  is  observed  for  national 
and  gulf-wide  unadjusted  landings,  correlation  at  the  study  area  level 
Is  heavily  influenced  by  one  or  two  good  or  bad  years.  In  fact,  the 
sign  of  "r"  can  change  from  negative  to  positive  in  some  instances  as 
given  years  are  included  or  excluded.  This  problem  is  compounded  by  the 
short  period  for  which  historical  data  (1970-1976)  disaggregated  at 
study  area  level  were  available.  Fortunately,  tlie  jteriod  of  record  can 
be  about  <ioubled  in  later  studies  since  more  publications  are 
continuously  being  obtained.  For  the  present,  however,  trend  line  (time 


icrii^s)  j;uiiysis  appears  to  be  an  adequate  method  of  addressing  output 
o  V  e  r  t  L  rii  e . 

Vi-ssid,  COSTS 

;'.P.4.  Vessel  costs  wore  constructed  from  an  extensive  body  of  informa- 
tioi;  on  similar  size  vessels  used  in  tlie  shrimp  fishery  and  adjusted  for 
dtiFpr“ncos  in  dock  equipment.  As  a  result,  a  reasonable  degree  of 
ciiiii  idencp  can  be  attached  to  the  value  used.  The  accuracy  of  the  esti- 
itod  portion  of  the  ,h<^rt-run  average  unit  harvest  cost  curve  (figure 
!'-i)  which  lies  well  outside  the  range  of  values  hased  on  observations 
of  c*rch  ar,d  number  of  vessels  licensed  is  more  uncertain.  The  shape  of 
till's  curve  directly  influences  the  magnitude  of  cost  savings  and  bene- 
I'its  in  e.ll  tlir(;e  scenarios.  Beyond  the  high  statistical  correlation  of 
the  d.it a  used  to  derive  die  curve  (r  =  -0.99),  one  can  intuitively 
appreciate  the  opportunity  for  average  unit  savings  of  this  magnitude  in 
a  flslierv  that  is  in  general  decline.  Idle  capacity  in  the  form  of 
unused  or  underutilized  vessels  created  a  situation  in  which  consider¬ 
able  incre.jses  in  catch  can  be  achieved  at  little  or  no  increase  in 
total  operating  cost  if  the  resource  becomes  available. 

Pidi  CAPITA  CONSUMPTION  (PCC) 

K.p.o.  Tlie  long-term  decline  in  PCC  of  oysters  is  well-documented  if 
not  completely  understood.  Certainly  many  of  the  major  causes  are 
suggeyted  in  the  NMFS  study  described  in  Section  2.  In  addition  to 
pollution-related  reef  closures,  public  perceptions  of  pollution  in  or 
near  the  study  area  fishery  also  contribute  to  the  problem  in  a 
signit leant  way.  Scenarios  11  and  III  are  based  on,  but  not  totally 
dependent  on,  a  reversal  of  this  trend  through  pollution  abatement 
programs,  marketing  initiatives  within  the  industry,  changed  policies 
and  regulations,  and  other  salutary  efforts  outlined  in  Section  2.  If 


national  trends  do  not  turn  around,  however,  sales  of  project-induced 
production  can  still  take  place  at  the  same  or  possibly  slightly  slower 
rate,  in  effect  merely  offsetting  Increasing  losses  in  the  Chesapeake 
fishery.  A  greater  marketing  effort  would  simply  he  required. 

RATE  OF  SALES  INCREASE 

F.6.6.  Scenario  II  is  based  on  the  passage  of  a  10-year  period  in  order 
to  fully  market  the  Increased  study  area  average  annual  output.  A  10- 
year  period  may  not  be  necessary  and  a  shorter  period  of  time  may  be  the 
more  likely  case.  If  so,  benefits  under  Scenario  II  are  somewhat  under¬ 
stated  due  to  the  effect  of  the  8  1/8  percent  discount  rate  on  future 
benefits . 

UNQUANTIFIED  BENEFITS  TO  COMMERCIAL  FISH  SPECIES 

F.6.7.  As  shown  on  cable  F-6-1,  a  significant  commercial  fishery  exists 
in  the  study  area  over  and  above  the  oyster  fishery.  Since  there  Is  no 
easily  developed  mechanism  to  relate  project  outputs  to  the  vitality  of 
this  fishery,  no  benefits  were  quantified.  This  is  not  to  say  that  such 
benefits  don’t  exist.  They  clearly  do  and,  if  tliey  were  quantifiable, 
they  would  probably  result  in  enough  additional  benefits  under 
Scenario  I  to  exceed  a  1:1  benefit-cost  ratio.  Additional  information 
concerning  qualitative  benefits  to  other  fishery  resources  can  be  found 
in  the  Environmental  Impact  Statement  (EIS). 

ADVERSE  EFFECTS 

F.6.8.  No  attempt  was  made  to  economical ly  quantify  the  effect  of 
project  operation  on  the  commercial  and  recreational  shrimp  fishery  in 
Lake  Pontchartrain.  Biological  aspects  of  this  issue  are  discussed  in 
the  EIS. 
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STUDY  AREA  CO.'-UMEKCIAL  IIAKVESI  BY  SPECIES- 


PRICE  EFFECTS 


1.  I  I  I  I'l 


F.6.9.  No  market  price  effect  was  considered  applicable  to  the  three 
scenarios  analyzed  in  this  study.  Under  Scenario  I,  no  increase  in 
average  sales  was  claimed,  thus,  price  effect  was  not  an  issue.  Under 
Scenarios  II  and  III,  the  Increased  output  takes  place  in  a  setting  that 
features  increasing  national  demand.  Even  if  such  demand  does  not 
develop,  continued  decline  in  the  Chesapeake  Bay  fishery  would  create  a 
market  for  project  area  reef  output.  Large  portions  of  the  gulf  harvest 
now,  in  fact,  are  shipped  to  Atlantic  coast  markets  previously  served  by 
the  faltering  Chesapeake  Bay  fishery. 

OTHER  SCENARIOS 

F.6.10.  The  three  scenarios  described  in  Section  2  are  based  on  the 
assumption  that  state  authorities  will  make  no  fundamental  changes  in 
the  regulation  and  operation  of.  the  fishery.  One  consecjuence  of  this 
assumption  is  that  there  would  be  about  the  same  ratio  of  leased  and 
public  oyster  bottoms  with-  a.-d  without-pro ject .  Another  consequence  is 
that  regulatory  barriers  to  entry  in  the  public  flstiery  have  not  been 
considered  in  the  analysis.  Since  these  arc  matters  of  local  preroga¬ 
tive,  this  approach  seemed  appropriate.  If,  on  the  other  liand,  the 
states'  goals  shift  towards  maximum  efficiency  and  productivity  at  the 
expense  of  some  employment  opportunities,  this  analysis  suggests  that 
limited  entry  to  the  fishery  and  greater  use  of  leasing  would  result  in 
about  tiio  same  total  oyster  meat  output  at  a  eonsiderably  lowered  aggre¬ 
gated  capital  investment.  The  NFd)  benefits  under  this  tvpe  of  scenario 
would  he  much  greater  than  those  under  the  three  scenarios  analyzed  in 
the  study. 


1 


::  I'.’S'n:’  m  !.oi-rsrA\’A  coAf:’^Ai,  arka  project 

' .  fi  .  1  1  .  Linked  to  the  issues  of  price  effects  and  aggregate  national 
L"^nnd  is  tLe  relationship  between  the  increase^  oyster  output  projected 
!i  o.iLir  with  implementation  of  this  project  and  similar  increases  in 
iii^p'it  projected  to  occur  in  nearby  estuaries  as  a  result  of  the 
reshw<jter  diversions  wliich  are  featured  in  the  Louisiana  Coastal  Area, 
;rui'v.  Hue  to  infonnation  and  time  constraints  which  prevailed  for  that 
■arlier  study,  as  well  as  a  poorer  understanding  of  the  nature  of  the 
o.-sti-r  industry  (particularly  tlie  historically  higher  PCC  of  oyster 
lent),  it  was  assumed  that  no  substantial  increases  in  output  could  be 
i.irkelec!  except  at  reduced  prices.  This  assumption  is  significantly 
laued  in  that  it  is  based  on  a  static  appraisal  of  the  national  market, 
/lu'reas  tlie  time  series  analysis  included  in  Section  ?  of  this  study 
ndicales  that  growth  in  the  study  area  liarvest  could  serve  primarily  to 
I'fser  continued  decline  in  the  remainder  of  the  national  fishery, 
'urthermorc,  under  scenarios  which  include  Increased  national  demand 
leynnd  the  increases  discussed  herein,  the  pro ject- induced  output  from 
loth  study  areas  could  be  taken  off  the  market  at  no  significant  price 
•('(hiction.  As  to  the  ultimate  marketability  of  the  combined  project 
nitputs  if  greater  national  demand  does  not  develop,  the  significantly 
iriMter  efficiency  of  the  local  fishery  implied  on  Figure  F-5  would 
nigpest  that  by  Implementing  modestly  aggressive  pricing  strategies,  the 
ituf'y  area  harvesters  could  claim  a  substantially  greater  share  of  the 
ational  market.  The  net  NFD  effects  of  such  competition  for  market 
Aiare  would  probably  only  si  ightly  lessen  the  benefits  claimed  foi  the 
1  ro  je c  t . 
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F.7. 1. 


In  Section  6,  the  iinqvtant  i  fied  heneflts  to  commorcinl  species 


other  than  oysters  were  briefly  di  sciis:ie‘1.  Tii  c.ddition,  othi'r  benefi¬ 
cial  protect  effects  that  pertain  •  rj  tl?e  oyster  fishery  In  penoral  can 
be  identified,  even  if  not  qu..i!;r  ;  f  i  r  d ,  m'  a  ;Tianner  sot  table  for 
inclusion  as  benefits  ro  the  y;;i;i  occount. 

F.7.2.  First  amonp  tin-  be,- f  i  c  i  a  I  effects  was  gre.ater  cniploj^cnt  oppor¬ 
tunities  afforded  f  i  slier, aen  directly  arid  indirectlv  to  associated 
workers  in  the  processiitg  and  sales  •-ee  ieats  o;  tne  industry.  At  least 
500  fishermen  are  (-•ui,.i.,ed  the  stu-ly  area  oyster  fi.shery.  For  each  of 
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■Another  omn  1  .-■■-'aeo.i  , 

ispo,'!;  of  cof 

mid'  rahl  e 

local  interest  Is 

re  la  ted 
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s  f:  -leii !  in  1  ,)r  1 1  r 
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stahi  1  1 i  lift  tile  study 

area  fis'iery  vs,  1 1  d  in-rio.’  t  iv  1 1  t  ra.c  1 1  vt  iie-ts  of  such  investments 
loc.'illy  .-eid  cieit.'  ':n!'e:i  Hi,'!,)!  jo's  o  j)po  r  I  11  1  i  f  1  e  s  within  t>ie  region.  Tn 
fact,  ' !  i  s  s  i  s  s  1  ;'pi  ,  was  serond  enly  to  ttalrimore  ,is  the  largest 

ovster  roc  i  n,-  (-eniei  :  he  h'i  in  i.'ee  ciriv  put  of  this  century. 

F.7.4.  t’re  so  rv.i :  i  in  -nl  e-ih ic,  -a  i  "e.hr.ii.  state,  .e'd  local  tax 

bases  .il  o  t  in  t  ,,  '  >  p:-,,  j...  i  ei  i'eei-,.  ”  i  e’  .f  t  he  operators 


b  .. 

—  -lO  n  '■i  e  !•,(■  one  ’  I 

t'.e n t  a u r  Mana  >n t 
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Section  8.  SOCIOECONOMIC  IMPACT  ASSESSMENT 


SUMMARY 

F.8.1.  The  table  below  summarizes  the  social  and  economic  project 
Impacts  required  to  be  identified  and  evaluated  under  Public  Law  91-611, 
Section  122. 

TABLE  F-8-1 

SUMMARY  OF  SOCIOECONOMIC  IMPACTS 


Future 

Without-Pro ject 
Conditions 

Future 

With-Pro ject 
Conditions 

ECONOMIC  IMPACTS 

1. 

Business  and  Industry 

- 

+ 

2. 

Employment/Labor  Force 

— 

+ 

3. 

Land  Use 

N 

+ 

4. 

Property  Values 

- 

d- 

5. 

Public  Facilities  and  Services 

N 

+ 

6. 

Tax  Revenues 

+  ,  - 

+ 

7. 

Energy 

N 

N 

8. 

Displacement  of  Farms 

N 

N 

9. 

Regional  Crowth 

- 

+ 

SOCIAL  IMPACTS 

10. 

Displacement  of  Pepole 

+ 

+  ^  — 

11. 

Housing 

N 

— 

12. 

Community  Crowth 

+  — 

f  ,  — 

13. 

Noise 

N 

N 

14. 

Es  thet ics 

N 

N 

15. 

Community  Coiiesion 

+  _ 

+  — 

KEY:  (+)  -  positive;  (-)  -  negative;  (-)(+)  -  both  positive  and  nega¬ 

tive;  N  -  negligible 
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.  .  I-i  '.I'w  If 1  Ml  1 iiui  I  !n'  i  rfs 'm;';  t  ,ip  i  Clii  1  I  roast,  port  activ- 

::  .■nr;  .i  piiM.lu'  t  i  ca  ,  ;  ■  n;  r  i  s.n ,  :ud  roast  ru.-,  r  ion  have  formed  the 

.  o  :  ,  ,  The  s.  ;t,.,id  iiidiisti'y  is,  lie  ve  r  t  lie  1  es.s  ,  very 

'i  i.M  :  I'.'.  T:  .  iadas’i  is  s  i  , i  f  i  r  a  i!  t  to  the  local  culture,  and 

'  ;  I  o.;  ■  t  I' i.  s  liivo  hcavi!v  ■)  rciino!  ,.‘d  t';0  ahuiidance  and  v.ariety  of 


1.  i  ic.isi.i!  It  .'.to  :'■'.  i  ver.s  i  i  V  is  studyinp,  problems  of  the  state's 
c.'(M  i  ■!  i  0,,  ;y:-ii,r  .i,.i;erv  i  nc  I  nd  i  jti;  (.“fieot.s  of  "the  "•'adual  encroachment 
'  si.i'v.'ir.'f  iiiLo  j.r  iif.e  iiy;;rcr  prounds"  ( "Aquanott's"  Mar.  1983).  Among 
■  ■  o-r.,  i.fc.'tcd  hy  this  fitol'lein  arc*  Mississii>pi  Sound  and  Chandeleur 

■o,.!;/!,  wifii'r,  the  stndv  art'a.  The  ‘tississlppi  Marine  Conservation 
iM'.i-  icn  and  its  prod(«cossor ,  the  .Mississippi  Seafood  Commission,  have 
a  ■  ;o  ciindacred  mirvoys  i ,)  evaluate  such  problems  and  help  revive  Missis- 
:;',pj)i’;-  ailing  o'.'ster  industry  ("Marine  Brief",  Feb.  1978). 

.\nother  reiKirt,  prepared  by  tlie  NMFS  also  points  out  national 
y-ri  d-.  s  and  issues  involved  in  a  declining  oyster  Industry  ("A 

.  a)  t  ■  d  ;e  c  ,s  i '/e  Kevieiv  of  the  Commercial  Oyster  Industries  in  the  United 
r  'I.,-:,"  hit.  197/).  These  issu<?s  and  [iroblems  were  already  detailed  in 
(an  ,j  of  t'li.s  .'\ppeiidlx. 

hi  M,  o  r  i  ca  I  Iv  ,  oyster  iiarvests  in  the  vicinity  of  the  study  area 
h'lvr  tiiu''.  jated  d  r  a-’ia  1 1  c  a  1 1  y  .  For  example,  from  tlie  late  1800's  to 
'ho.  O'  fcr  landings  In  Mississippi  averaged  about  268,000  barrels, 
f'lc  av  ra:,,c  barrel  holds  from  2  8  to  27  pounds  of  oyster  meat.  During 
U'.  rid  Air  Tl,  1 9'i  1 -1 9'V3 ,  oyster  reefs  were  unregulated  and  overflr.hod, 

;iii  li  :  licm  jiermanent  ly  less  productive  (Marine  Fisheries  Review 

i' I M  '  1..''')^  Aug.  1  97  7).  From  1940  to  I960,  landings  averaged  32,000 
barrels.  During  the  1960s,  however,  landing,s  Increased  to  an  average 


» 
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annual  volume  of  160,000  barrels  with  a  value  at  that  time  of  $1.5 
million.  Following  Hurricane  Camille  In  1969  and  a  major  flood  In  1973, 
however,  water  quality  deteriorated  and  landings  again  declined  to 
15,000  barrels  by  1974  (Ibid.  1977). 

F.8.6.  Without  construction  of  the  proposed  project,  growth  of  the 
oyster  industry  within  the  study  area  would  remain  at  substantially 
lower  levels  than  with  the  project.  Improved  control  of  salinity  levels 
in  Lake  Borgne,  Chandeleur  Sound,  and  Mississippi  Sound  would  generate 
dramatic  increases  In  oyster  production.  Better  control  of  these  re¬ 
sources  would  add  stability  to  the  entire  industry,  from  oyster  fisher¬ 
men  to  wholesale  and  retail  markets,  and  to  restaurants  and  oyster  bars. 

F.8.7.  The  additional  fresh  water  into  Lakes  Pontchartraln  and  Borgne 
during  periods  of  unusally  high  salinity  would  tend  to  encourage  certain 
other  fish  and  shellfish  less  tolerant  of  low  salinities  such  as  brown 
shrimp,  spotted  seatrout,  and  red  drum  to  move  eastward  toward  Lake 
Borgne  and  Chandeleur  Sound.  Other  resources  such  as  blue  crab, 

Atlantic  croaker,  menhaden,  and  white  shrimp  are  not  expected  to  be 
greatly  affected  by  the  additional  fresh  water  diverted  from  the  river 
into  the  lakes. 

EMPLOYMENT/LABOR  FORCE 

F.8.8.  Oyster  production  In  Chandeleur  and  Mississippi  Sounds  repre¬ 
sents  an  important  source  of  employment  within  the  area's  seafood  Indus¬ 
try.  The  comprehensive  review  of  the  nation's  oyster  industry  prepared 
by  the  US  Department  of  Commerce  Indicated  that  in  the  mid-1970s  about 
3,000  people  were  employed  in  the  harvest  of  oysters  in  the  Gulf  of 
Mexico  region,  approximately  28  percent  of  the  total  11,700  reported  for 
the  nation.  An  additional  1,900  were  employed  in  tlie  oyster  processing 
industries  of  the  gulf  coast.  An  unknown  number  of  jobs  are  created  by 
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Che  demand  for  freshly  opened  raw  oysters  at  oyster  bars  and  restau¬ 
rants-  Fresh  raw  oysters  are  available  year-round  in  New  Orleans. 

F.8.9.  Fmployraent  In  the  gulf  coast  oyster  industry  has  been  unpredic- 
I  ible.  The  availability  of  oysters  has  fluctuated  greatly  because  of 
•hanges  in  salinity  levels,  pollution,  and  natural  disasters  such  as 
floods  and  hurricanes.  The  Industry  is  labor-intensive  and  depends  on 
workers  who  can  withstand  the  effects  of  cyclical  employment  or  who  are 
()repared  for  alternative  employment  from  season  to  season  because  of 
poor  harvests.  Historically,  much  of  the  work,  does  not  require  formal 
education  and  technical  training  and  Incomes  are  generally  below 
average. 

F.8.10.  If  no  action  is  taken,  employment  difficulties  can  be  expected 
to  continue.  If  salinity  levels  in  the  vicinity  of  the  study  area  are 
optimized,  however,  one  of  the  major  problems  facing  the  oyster  industry 
would  be  controlled.  The  employment  of  oyster  fishermen,  oyster  pro¬ 
cessors,  and  those  involved  in  product  marketing  would  become  more 
stable.  As  production  increases,  the  potential  for  additional  employ¬ 
ment  would  also  increase.  On  the  other  hand,  fresh  water  introduced 
into  the  I.ake  Pontchartrain  Basin  could  require  shrimpers  and  other 
commercial  fishermen  to  move  toward  Lake  Borgne  and  Chandeleur  Sounds, 
following  species  which  would  tend  to  move  toward  more  saline  waters. 

LAND  USE 


F.8.11.  Fish  and  shellfish  landed  in  the  study  area  have  influenced 

land  use  patterns  through  the  development  of  harbors,  recreation  faclll-  ' 

tics,  and  the  area's  seafood  Industries.  The  availability  of  fresh 

sc.ifood  at  modest  prices  has  also  influenced  the  expansion  of  tourism  .  ■- 

and  t  iie  growth  of  restaurants  and  hotels  in  New  Orleans  and  along  the  '-i 

Missis.sippi  Culf  Coast.  Other  economic  Influences,  however.  Including  ] 

—  * 
.  i 
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Increasin;'  tecbnolopy,  the  decline  of  agriculture  as  a  primary  s'-uirce  of 
employment,  expansion  of  mineral  production  and  port  facilities,  and 
urban  population  f»rowtb,  are  more  sipnificant  factors  influencinp  land 
use  trends  in  the  area.  If  the  proposed  project  is  not  constructed, 
current  land  use  trends  would  probably  continue  larpely  uncbanped, 
although  the  utility  of  lands  related  to  the  fishery  could  be  im¬ 
paired.  Construction  of  the  project  would  prevent  this  eventuality  and 
possibly  foster  some  expansion  of  existing  fishery  related  facilities. 

F.R.12.  Tf  the  project  is  constructed  as  originally  designed,  the 
primary  adverse  Impacts  to  land  use  would  affect  the  community  located 
immediately  upriver  from  the  spillvjay  structure.  The  total  amount  of 
land  required  for  the  project  Includes  portions  of  the  existing  Bonnet 
Carre'  spillway  rlcbts-of-way  as  well  as  hi. 2  acres  of  adjacent, 
privately  owned  land  adjacent  to  the  rights-of-way.  Of  this  additional 
land,  17. b  acres  are  currently  used  for  residential  purposes  and  the 
remaining  43.6  acres  have  potential  for  residential  use.  Land  adjacent 
to  the  rights-of-way  might  '^e  considered  less  desirable  for  di'velopment 
due  to  noise  during,  pro  ject  construction  and  close  proximity  to  the 
revised  hiehway  rights-of-way.  The  recommended  plan  has  been  modified 
to  Include  relocation  of  residents  of  Montz  between  the  spillway 
structure  and  the  power  plant.  This  would  increase  l  lu'  toral  amount  of 
land  required  from  the  project  outsidt-  t  lu'  r-pillwav  to  77.2  acres. 

property  VAl.IT.S 

F.b.l3.  Tf  no  effort  is  made  to  stabilise  tiie  pir ob  1  o*  tl'c  ovstor 

industry,  the  value  of  some  capital  i  n  ces  t  meut  s  made  f  r>  establish  and 
keep  the  industry  product  Iv'e  coulci  he  a('v<'rsclv  nffsTted.  For  eynnplo, 
the  value  of  proces.sinr  equipment  '-tuild  liecline.  If  censtruct  ion  of  the 
prr.iort  results  i”,  an  overall  increase  i  ti  t'e  total  'saiu.'  !  stsi'ood 
product  ion  in  the  stiidv  area,  the  v.a  1  ue  of  the  l.ard  and  equi|'ment  nei'ded 
for  tile  indii'^trv's  stahil  i  *■  v  and  crow!!'  wou'd  increase. 


i'SIJC  FACr'.rTIF.S  AND  SF.RVICKS 


K.S.l*.  At  the  preriont  time,  tlie  primAiry  piihlic  facilities  and  services 
:  ■ti  ie  ic'ng  t'ne  oyster  industry  are  govornment-operated  w.aterways  and 
r.  IV ;  ;  1 1  iona  I  aids,  public  regiil.ation  for  resource  conservation  and 
pwi;iitioa  control,  arid  publicly  funded  studies  to  promote  its  develop¬ 
ment.  In  addition,  tiie  project  is  designeii  to  use  a  portion  of  tiie 
exist  in.;  iiAiiinet  Carre’  floodway,  adding  to  tiie  utility  of  existing 
piiPlic  facilities.  No  otiier  significant  impacts  under  tliis  category  are 
ant  ic  i  p.ired. 

'!d\A  RKVFNl'KS 

l-'.d.I'i.  The  t.ax  revenues  generated  by  oyster  production  have  not  been 
gtanal  relative  to  Ctiose  generated  by  otiier  resource  development  sucli  as 
'liner, il  production.  .A  decline  In  oyster  Industry  general  activities, 
property  values,  and  the  personal  taxes  of  those  working  in  the  industry 
could  liave  adverse  impacts  on  the  tax  bases  of  small  communities  within 
itie  study  area  where  oyster  landings  are  important  to  the  local 
■c.'nomy.  Continued  instAihility  within  the  oyster  market  could  also  have 
an  adversi'  impact  on  rovfenues  collected  from  tourist  industries,  oyster 
bars,  .ind  restaurants.  A  minor  loss  of  tax  revenues  may  result  from 
disj'laced  housing  at  the  project  structure  site. 

F.R.16.  If  the  net  effect  of  the  proposed  project  includes  a  substan¬ 
tial  increase  in  oyster  production,  the  economies  and  the  tax  base  of 
Hie  fisliing  villages  scattered  throughout  the  study  area  would  be 
improved.  Additional  processing  plants  could  also  generate  additional 
t  i\  revenues. 
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ENERGY 


F.8.17.  The  instability  of  the  oyster  industry  has  resulted  in  ineffi¬ 
ciencies  of  scale.  While  many  of  these  inefficiencies  have  not  been 
measured  in  this  study,  the  underutilization  of  vessels  and  facilities 
results  in  waste  of  energy  used  in  operation.  If  Improved  control  of 
salinity  levels  in  the  study  area  has  the  effect  of  attracting  more 
investment  into  Che  oyster  industry,  the  potential  for  improved 
efficiencies  could  include  reduced  average  energy  costs. 

DISPLACEMENT  OF  FARMS 

F.8.18.  Neither  the  with-  or  wi thout-pro ject  condition  would  have  any 
significant  Impact  on  the  displacement  of  farms. 

REGIONAL  GROWTH 

F.8.1S.  Since  commercial  and  sport  fishing  is  important  to  the  study 
area  economic  growth  and  recreation,  any  enhancement  of  fishery 
resources,  including  oysters,  would  have  a  beneficial  impart  on  the 
region's  future  growth. 

DISPLACEMENT  OF  PEOPLE 

F.8.20.  The  economic  growtli  In  tlie  ar(!a  is  expectiui  to  continue  with  or 
without  the  project.  Consequently,  tlie  total  population  is  also 
expected  to  increase.  flowever,  if  no  efforts  .are  made  tci  protect  and 
develop  tiie  oyster  industry,  the  effects  of  pollution  and  uncontrolled 
s.ilinity  levels  could  continue  to  reduce  employment  in  the  industry  and 
displace  tliose  working  In  the  harvest,  processing,  t  ransperta  t  i  on  ,  ,ind 
m.arketing  of  oysters  .and  relamd  products.  Some  would  be  forced  to  .seek 
employanent  elsowliere.  If  the  project  is  succpssf\il  In  oxp.auding,  tiie 
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o\'sr('r  iiuUisi-rv  witl'oiit  s  i  r  n  i  i  ca  ii  1 1  v  affpctinj^  other  elements  of  the 
iomne re ia 1  seafood  industry  and  sport  fishing  activities,  the  resultant 
(' eo;;orp  i  r  stimulus  could  Juavo  a  minor  stabilizing  effect  on  population 
ii'ciids,  particularly  in  area  fishing  villages. 

!■' .  d  .  ^  1  .  Construction  of  the  orlginallv  proposed  project  would  have 
riTjiiired  the  permanent  relocation  of  a  niimher  of  people  living  within 
the  project  rights-of-way.  The  proposed  rights-of-way  would  have 
required  the  taking  of  an  estimated  26  permanent  residential  structures 
and  outhuildings  and  six  mobile  homes.  All  residences  are  single-family 
dwellings.  The  St.  Charles  Parish  Police  jury  passed  a  resolution  dated 
December  1^,  IPPd,  supporting  the  project  and  requesting  that  the  Corps 
of  engineers  purchase  the  entire  community  of  Montz  bounded  by  the 
Ronnet  Carre'  Spillway,  River  Road,  Louisiana  Power  and  Light  Little 
Gypsy  power  plant,  and  the  Illinois  Central  Gulf  Railroad.  Modification 
of  thp  plan  as  requested  by  St.  Charles  Parish  would  require  relocation 
of  62  single  family  dwellings,  16  trailers,  and  1  church.  Montz  Is  a 
predominantly  low-income  community  and  most  of  the  residents  are  closely 
related.  The  community  has  a  strong  sense  of  cohesiveness.  Several 
residents  of  the  community  have  indicated  that  three  and  four 
generations  of  their  families  live  in  Montz  and  they  have  no  desire  to 
live  apart.  At  the  Corps  public  meeting  in  Destrehan,  Louisiana,  on 
Deemher  6,  198T,  the  councilman  representing  the  community  presented  a 
petition  signed  by  24  residents  requesting  that  the  community  he 
relocated  as  a  unit.  The  New  Orleans  District  of  the  Corps  of  Engineers 
eoncurs  with  the  request  and  the  recommended  plan  has  been  revised 
accordingly. 

HOLS  INC 

F.^.22.  Mousing  demands  in  the  area  are  expected  to  follow  the  general 
economic  trends  of  growth  and  normal  fluctuations.  Industrial  develop- 
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raenr,  popul  ion  prowth,  the  declinipi'.  nva  1 1  ab  i  1  i  t  v  of  protertofi  land  on 
the  east  bank,  and  the  eventual  completion  of  the  Mi  ss :  n.s  1  pp  i  River 
bridpe  at  lailinp,  Louisiana,  are  expected  'to  keep  the  housinp  market  in 
St.  Charles  Parish  particularly  active.  Beinp  located  between  the 
spillway  levees  and  a  larpe  electrical  peneratinp  station  somewhat 
limits  the  potential  of  project  riphts-of-way  lands  for  future  residen¬ 
tial  development.  Mowever,  future  demand  for  hotisinr  in  the  parish  and 
limited  availability  of  protected  land  elsewhere  will  increase  pressuri:; 
to  develop  vacant  land  tor  residential  purposes. 

F. P.2'1.  The  current  Bonnot  Carre'  plan  would  require  the  taking  of 
a  ppr  ox  ima  t  el  V  SO  dwelling  units.  kTi  i  1  e  this  would  result  In  considei — 
able  inconvenience  for  the  people  required  to  move  and  a  minor  reduction 
in  housing  availabilitv  in  St.  Charles  '’’arish,  the  net  imnact  on  housing 
in  the  study  area  would  ho  minor. 

MOTS'' 


F  .  S  .  2 't  .  ('onstruef  ion  assiviated  with  the  spillwav  P'od  i  f  i  cp  f  i  on  and  the 
lev(p'  'M'd  ''i'.’hway  realinemenl  would  cause  a  temporary  increase  in  ncise 
levels  In  the  immedi/ite  vieinitv  of  the  spillwav.  Compliance  i.'ith  all 
I’etleral  rertiluinns  reyardinc  noise  ataten'ept  weu'r'  Ip'  ri'nuired.  The 
eiirrc’Pt  hirhva''  ,ind  levee  wculi'  he  moved  rlif'cr  '  t*'.  newer  pi  mt. 

Mowevc-r,  cnee  '-ops  t  rue  t  i  en  of  the  |■'|•Oleet  is  ('om;’ 1  e  t  e ,  noi:-.>  impacts 

cveral  1  woiilil  !'>'  minor. 
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■  '  1 1:' i' V' \-i' 1  ( I pi’i'  .if.'.’s  vithin  rtu'  floodwav  mav  b(>  ronsidorod  ostt'otlc — 
'  !  asii!/  t  '  ri-s  !  di' n  t  s  livlnj’  hotwoon  the  floodway  and  f’cneratinp 
If  :  M  .  !  !'i-  popular  inn  n  r  St.  Charles  Parish  continues  to  grov/, 

si:  ii  ',  will  iiK  rease,  thus  open  space  providc'd  hy  the  floodway  would 
1  !':  ro  i:’'pnrtanr  to  local  residents.  Cons  t  rue  1 1  on  of  the 

t  il'n  would  ruiiuire  relocation  of  the  existing  highway,  LA  628. 

•Ml  aROpTU 

■  .  t  la  rirnposcd  pro  ject  is  not  constructed,  t>'e  anticipated 

; 1  uenents  wruild  not  he  necessary,  and  growth  of  the  small  community 
■ail'd  fpp  spillv'av  1 1'vees  and  generating  station  would  proh- 

aorrir'Mie.  The  conruin  1 1  1  OS  in  the  study  area  that  depend  largely  on 
!'  !  ishini’  and  oyster  production,  would,  however,  continue  to 

1  ;  i.aiee  the  i '  i' t  e  e  t  s  of  an  unstable  oyster  market  from  year  to  year. 

'f'l'ieet  ii  eons  t  rue  f  erl  and  results  in  a  net  increase  in  the  value 
■a  it'ood  product  ion,  the  economic  stability  of  communities  along  the 
'■■•t  eon'i'  improve.  The  reduction  in  available  land  between  the 
'it  ie  I  levees  and  fi  i  ghway  and  the  generating  station  would  reduce 
for  'vrowtli  in  the  adjacent  community.  Therefore,  the 
. u'litv  should  be  relocated  as  a  unit. 

•■■.'I";  [  fv  fOR- 

' '!M  1  e  construction  of  the  project  would  require  a  number  of  the 
miliis  livinr  in  the  immediate  vicinity  of  the  construction  site  to 
'■i  ite,  hipt'er  oyster  production  and  increased  employment  potential 
d  s  t  a i  1  i  r  v  could  iiave  a  more  significant  beneficial  impact.  To  the 
t'  !<>  that  construction  of  the  project  increases  the  total  value  of 
iii'o;'  i:i  the  project  area,  employment  and  Income,  two  of  the  most 
■  i'i'  int  factors  influencinr  overall  community  cohesion,  would  he 


table  C-1-1  (Cont  inued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Tanglpalx)a  Parish 


Pro  pr  le  to r  ship/ 

Facility  Name  Boat  Launching  Lanes  Other  Amenities 


State  Areas 


Joyce  Wildlife  Management  Area 


Parish  Areas 

I.ee's  landing  Boat  launch  3 

North  Pass  Boat  launch  4 

I<oca1  Areas 

Ptibl  Ic  Launch  1 

Ptibl  ic  launch  1 

Commorclal  Areas 

Ponchatoula  Beach  1 

Trand's  Boat  I^andlng  1 

Cherokee  Beach  Campground  I 

1 


13,659  Hunting  Acres 


Camping,  Picnicking, 
Swimming  Beach  . 

Multi-use  Trails, 
Picnicking,  Camping. 
Grocery,  Slips. 


Riverside  Marina 


TABLE  G-1-1  (Continued) 


EXISriN'C  (U'TDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


S t  .  Ta mnin  ny  Pa  r  1  sh 


1-' '  I'f  !  e  to  r  S'  !t  i  p  / 

i'',!  ii  itv  Ni.nt,  Boat  Launcb!ii!>  Uines  '^ther  Amenities 


■'edcr.il  Ar>*as 

A'.irl  River  lock  '^1  2 

’earl  River  lock  •■'■‘2  2 

Oate  Areas 

■'earl  River  L’ilcilife  I'ui  nngenie  n  t  Area 
Faun  ta  inblea.e  State  Park 


Fa  Irv 

iew  Fltverside  State  Park 

St  .  Ta n !;i.a  n >■  W i  1  d  1  i  t’e  Kefngf' 

.v  e  s  t 

Middle  Pearl  River  Launch 

1 

'!  i(id  I 

e  I’earl  River  Launch 

1 

Ea  s  t 

Middle  Pearl  River  Launch 

H 

1 

Fa  sf 

‘Fiddle  Pearl  River  Launch 

in 

1 

[■'.a  s  t 

Pearl  River  I^iunch 

2 

Sr  awf 

ord  I.i  nd  i  ng. 

2 

Da  V  i  s 

La  nd i ng 

2 

fa  I  i  s 

h  Areas 

'la  !u’»‘ 

ville  Harbor  Boat  Ramp 

1 

'•!a  d  i  so  n  V  i !  1 1'  Recreation  Facility 

2 

0  iin 

I.  ia.l  Areas 

F(  rrv 

's  '-‘arina 

2 

doe  ! 

o  ve ' s  PI  ace 

1 

!  ,a  k  e  v 

i  1  w  T  n  n 

1 

['■■HU' 

R.a\ou  Launch 

1 

fente 

liin  Fi.sliing  Camp 

1 

d  i !  a  n 

z  I!oa  t  Ifo  i  St 

1 

■•la  r  t  i  nsen  '  s  Ramp 

1 

26,716  Hunting 
Acres,  Nature  Trail 
2,800  Acres,  Reach 
Camping  Trails, 
Sugar  Mill . 

98  Acres ,  Fishing  . 
1,300  Acres 


200'  Fishing  Pier 


Restaurant 


ISO'  Fi shl ng  Pier 
100'  Fishing  Pier 
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TABLE  G-1-1 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Orleans  Parish 


Proprietorship/ 

Facility  Name  Boat  Launching  T_anes  Otlier  Amenities 


Federal  Areas 


French  Quarter  -  Jean  Lafitte  National  Historical  Park  PO  city  blocks 

Big  Oak  Island  Unit  -  Jean  Lafitte  National  Historical  Park 

State  Areas 


Fort  Pike  State  Commemorative  Area  1 
Museum 

Fort  Macomb  State  Commemorative  Area 
Seabrook  Ramps  IR 

Local  Areas 


Breakx«tor  Park  4 

Municipal  Yacht  Harbor  1 


Commercial  Areas 


Martin's  Marina  1 

Chef  Harbor 

Wicke's  Marina  1 

Bayou  View  Marina  1 

Boat  Harbor  Inn  1 

Tee  '  s  PI  ace  1 

Yarbrovigh's  Launch  1 

Eddie's  Boat  launch  I 

Barney ' s  Ma r i na  1 

[.ombard's  Launch  1 

Mike's  Mar  f na  1 

Jeanfreau's  1 


125  acres 
Scenic  Vistas 


Fisliing  Pier 
Yacht  Harbor, 

SI  1  ps  ,  Boa  t  Ho  i  st 


SI  i  ps 

Boat  Iblst 

Boa  t  Ho  i  St  ,  SI  ips 
Boa  t  Ho  1  s  t  ,  SI  i  ps 
Boa  t  Ho  i  St  ,  SI  ips 
lioat  Hoist 
SI  ips 
SI  i  ps 
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predominately  in  an  urban  setting.  Kxlsting  In  this  metropolitan  area 
are  boat  launching  facilities,  picnic  areas,  a  national  hiking  trail, 
open  park  areas,  yacht  harbors,  marinas,  and  significant  nodes  of 
publ  Ic  /  [)r  i  va  te  ne  ighbor  food  recreational  developments  with  ancillary 
facilities.  /\ctivities  at  existing  facilities  Include  boating,  boat  and 
bank  fishing,  crabbing,  shrimping,  water  skiing,  sailing,  picnicking, 
joggitig,  liorsehack  riding,  biking,  walking  for  pleasure,  engaging  in 
field  sports,  slgiitseeing ,  and  observing  wildlife. 

tl.l.lO.  The  remainder  of  the  study  area  in  Louisiana  is 

characteristically  rural.  State  wildlife  management  areas,  state  parks, 
commercial  campgrounds,  boat  launching  facilities,  yacht  harbors, 
marinas,  natural  and  scenic  streams,  and  scenic  roads  exist  north, 
south,  and  west  of  the  metropolitan  Few  Orleans  area.  Activities  in 
this  rural  environment  are  the  same  as  those  in  the  metropolitan  New 
Orleans  urban  area  but  there  is  an  added  emphasis  on  fishing  and 
hunting. 


C.J.ll.  The  existing  recreation  inventory  for  this  study  vbs  compiled 
from  information  obtained  from  the  Louisiana  Department  of  Culture, 
Recreation,  and  Tourism-Division  of  Outdoor  Recreation-Office  of  Program 
Development,  the  Bureau  of  Outdoor  Recreation  of  the  Mississippi  Park 
Commission,  tfie  Gulf  Regional  Planning  Commission,  and  field 
investigations.  The  inventory  was  compiled  for  all  major  recreational 
facilities  and  activities  within  the  Immediate  project  impact  zone  that 
would  be  affected  by  the  proposed  project.  As  Is  explained  In  Sections 
2  and  4  of  this  appendix,  the  major  activities  directly  affected  by  the 
proposed  freshwater  diversion  are  fishing  and  hunting.  Recreation 
facilities  such  as  neighborhood  parks  and  playgrounds  that  fcould  not  be 
affected  by  implementation  of  the  project  were  not  measured.  The 
surveyed  facilities  are  cataloged  by  parish/county,  proprietor,  and 
activity  and  are  presented  in  table  G-1-1. 
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State  Wildlife  Management  Areas,  eight  State  Parks,  and  two  State 
Commemorative  Areas  currently  exist. 

G.1.5.  On  the  Mississippi  Gulf  Coast,  recreation  facilities  are 
generally  oriented  to  beach  and  resort  activities.  Numerous  marinas, 
yacht  harbors,  fishing  piers,  and  public  swimming  and  sunbathing  beaches 
characterize  the  immediate  shoreline  and  waterfront  areas.  The  scenic, 
26-mlle-long  Mississippi  Coast  Parkway  features  the  world's  largest 
manmade  sand  beach  and  has  the  most  direct  access  to  the  population 
center  of  the  nation  of  any  saltwater  beach  in  the  country. 

G.1.6.  The  Gulf  Islands  National  Seashore  is  an  asset  to  recreation  in 
the  Blloxi-Gulf port  area.  These  barrier  Islands  are  among  the  few 
remaining  offshore  Islands  in  the  nation  that  are  suitable  for  public 
recreation.  The  Islands  sustain  heavy  recreational  use  by  campers, 
fishermen,  sunbathers,  and  swimmers. 

G.1.7.  Most  of  the  recreational  activities  in  the  Pascagoula-Moss  Point 
area  are  Gulf-oriented,  such  as  saltwater  fishing  and  boating. 

G.1.8.  The  total  amount  of  tourism  is  an  unknown  factor  at  this  time 
due  to  the  void  of  gateway  data  on  out-of-state  travel.  Existing  use  is 
increasing  at  a  rapid  rate  and  substantially  affects  the  overall 
recreational  use  of  the  area.  During  heavy-use  seasons,  vehicles  with 
licenses  from  all  50  states  can  be  observed  in  the  vicinity  of  beach- 
oriented  recreational  activities.  Most  hotels  and  motels  are  booked 
throughout  the  entire  summer  season. 

C.1.9.  The  louisiana  portion  of  the  study  area,  unlike  the  urban  linear 
beach  and  resort  communities  of  the  Mississippi  Gulf  Coast,  consists  of 
urban  and  rural  recreational  environments.  In  Metropolitan  New  Orleans 
on  the  south  shore  of  Lake  Pontchartrain  recreational  use  occurs 


» 
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Section  1.  EXISTING  COTOITIONS 


OVERVIBi/ 

G.1.1  The  Mississippi  and  I/julslana  Estuarine  Areas  support  a  large 
year-round  recreational  resource  base  that  offers  a  variety  of  popular 
recreational  pursuits. 

G.l.?.  One  of  every  tvo  persons  in  the  study  area  is  involved  in 
outdoor  recreation.  With  water  serving  as  the  largest  single 
attraction,  coastal  zones  are  focal  points  for  related  outdoor 
activities.  This  attraction  to  lakes,  bays,  bayous,  marshlands, 
beaches,  and  the  Gulf  of  Mexico  is  heightened  by  the  biological  wealth 
and  productivity  of  the  fragile  estuarine  complexes  that  sustain  such 
principal  recreational  pursuits  as  fishing,  hunting,  crabbing,  and 
shrimping.  The  scenic  and  available  water  and  shorefront  areas  sustain 
many  land-  and  water-based  activities  that  serve  local  recreationists 
and  attract  multitudes  of  tourists  to  the  area. 

G.l. 3.  With  these  qualities,  the  Mississippi  and  Louisiana  Estuarine 
Areas  study  area  is  a  valuable  recreation  resource  of  national 
significance.  It  includes  the  New  Orleans  metropolitan  area  and  the 
Gul f por t-Blloxl  metropolitan  area  that  combine  to  form  a  large  local 
population  base  that  is  augmented  by  a  large  tourist  industry. 

EXISTING  RECREATION  SETTING 

G.l.^.  The  existing  recreational  lands  and  facilities  in  the  study  area 
can  be  categorized  into  private,  public,  or  commercial  use  types. 

Figure  G-2-1  depicts  the  market  area  that  consists  of  10  Louisiana 
parishes  and  three  Mississippi  counties.  Within  this  market  area,  one 
National  Wildlife  Area,  two  National  Parks,  one  National  Trail,  seven 


MISSISSIPPI  AND  LOUISIANA  ESTUARINE  AREAS  STUDY 


Report  on  Freshwater  Diversion 
to 

Lake  Pontchar train  Basin  and  Mississippi  Sound 
Appendix  G 
RECREATION 


G.0.1.  This  appendix  presents  basic  data,  calculations,  and  detailed 
considerations  in  analyzing  and  assessing  the  existing  and  potential 
recreation  resources  and  needs  of  the  project  area.  It  also  presents  a 
proposed  recreational  plan  of  development  consistent  with  planning  goals 
and  objectives  and  compatible  with  other  plan  features. 
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APPEHDIX  G 


RECREATION  RESOURCES 


1 .  Dec  \  7  r:i  ti‘s 

in  succt'saivo 

periods  were  calcu.aed 

as  shown  below: 

"n  -  l-S 

'•n  =  1-5 

Decay  Rate, 

=  '^n-^'n+l 

'^n 

.  V  1 

l(!95()-bO) 

.50  -  .13  = 

.34 

.'5  6 

.'id 

•l(19b0-7  0) 

.31  -  .26  = 

.33' 

.21 

.  7  1) 

1(1970-80) 

.26  -  .22  = 

.26 

.  1  5 

.  2 

4(1980-90) 

estimated  = 

.10 

5(1990-00) 

estimated  = 

.06 

e.  An  expononti 

a  1  curve  was 

fitted  to  these  3  points 

( r  =  -.99)  and 

decay  rates  for 

t i me  pe  r i od  s 

4  (1980-1990)  and  5  (1990 

-2000)  were  estl 

ii’iLed  (figure  Kx 

:-2). 

7.  Por  CiiplCa  consumption  was  calculated  for  1990,  '>’5  “  '7^  ~ 

=  .20. 

8.  I'ndcr  Scenario  I,  this  PCC  value  was  held  constant  for  the  project 

I  i  1  c . 

Under  Scenarios  II  and  III,  PCC  values  for  succeeding  decades  were 
issumed  to  return  to  the  1950  value  at  the  same  rate  as  the  decline  [rout 
lU'hi  to  1990  (figure  Kx-1). 


1990  = 

.20  Ibs/person 

2000  = 

.22 

2010  = 

.26 

2020  = 

.33  •• 

2030  = 

.50  •• 

2040  = 

.  50  " 
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Exhibit  1 
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PROJECTION  OF  PER  CAPITA  CONSUMPTION, 


DOMESTIC  LANDINGS  (PCC) 


1.  PCC  data  for  domestic  landings  were  calculated  using  fisheries 
stitistics  and  pof.ulation  figures  from  the  "Statistical  Abstract  of  the 
TS"  and  "Fisiieries  of  the  US."  Values  were  developed  for  each  decade, 
I'lSO-SO,  and  yearly  for  the  period  1970-1981  (table  F-2-1).  Those  data 
ire  plotted  on  figure  Ex-1. 

2.  Curves  were  fitted  by  least  squares  methods  (v  =  a  +  hx)  assuming, 

both  a  linear  relationship  to  time  (trend  line)  and  an  exponential 

hx 

relationship  (y  =  <ao  ,  or.  In  y  =  In  a  +  hx).  Curves  1  and  2. 

1.  A  close  fit  was  obtained  (r  =  -.9S  and  -.98),  however,  projections 
of  PCC  for  1990  and  2000  were  unrealistic,  a  pfiro.acli  i  ng  corn  in  one 
case.  Futhermore,  the  plotted  historical  relationship  appeared  to  he 
no'ilinoar  and  asymptotic,  i.e.,  some  oysters  will  always  he  demanded. 
This  ce'-t.iinly  has  an  Intuitive  appeal. 

Rased  on  t  lie  limited  data  at  ivind,  it  was  assumed  that  the  trend 
line  was  best  described  as  nonlinear,  decri>asing  by  a  decii'ising  decav 
rate,  T,  so  that  Y  =  Y  -  k  Y  ,  where  k  is  an  exponeriMal  function 

of  successive  time  jierLods  z,  defined  as  k  =  ce'''^  or,  In  k  -  Inc  t  mz. 


TABLE  G-1-1  (Continued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Livingston  Parish 

!  r  '  ;ir  ie  tor  shi p/ 

ILu  illty  Name  Boat  Launching  Lanes  Other  Amenities 


Go  mme  r  c i a  1  Ar  ea  s 


Aimo's  Canal  Bank  Club  1 

Val  's  Marina  1 

fllack  lake  Club  1 

La  r  sa  w  La  nd  1  np  1 

Blood  River  landing  1 

Tick  law  Marina  1 

Carthage  Bluff  Landing  1 

Cat  f i sh  landing  1 


Camping,  Slips 
SI  ips 
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TABLE  G-1-1  (Continued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Ascension  Parish 

Pro pr ie tor  ship/ 

Facility  Name  Boat  Launching  Lanes  Other  Amenities 

State  Areas 

LEWF  Boat  Ramp  1 

Parish  Areas 

Rivervlew  Park  (Donaldsonvllle)  1  Picnic  Area, 

Scenic  Vista 


TABLE  G-1-1  (Continued) 

EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


ITo  pr  ie  tor  ship/ 
Facility  Name 


Parish  Areas 


Weber  Steib  Boat  Ramp 


l-ocal  Areas 


Bayou  Chevreuil  Launch 


Commercial  Areas 


Boat  Ramp 


St.  James  Parish 


Boat  Launching  Lanes 
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Other  Amenities 


TABLE  G-1-1  (Continued) 

EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


St.  Jbhn  the  Baptist  Parish 

Proprietorship/ 

Facility  Name  Boat  Launching  Lanes  Other  Airenltles 


State  Areas 

Manchac  Wildlife  Management  Area  5,261  Hunting  Acres 

Parish  Areas 


LaPlace  Boat  Ramp  1 

Parish  Boat  Ramp  1 

l^Place  Oilfield  Boat  Ramp  1 

Ruddock  Boat  Ramp  1 
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TARLE  G-1-1  (Continued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


St.  Charles  Parish 


Pro  pr ie  tor ship/ 

Facility  ^Jame  Boat  Launching  Lanes  Other  Amenities 


State  Areas 


Salvador  Wildlife  Management  Area 
Parish  Areas 


Bonnet  Carre'  Spillway 
Recreation  Area  8 

Boat  Ramp  #1  Hwy.  3127  1 

Boat  Ramp  Hwy.  3127  1 

Commercial  Areas 

Loupe's  Boat  Ramp  1 

Pier  I  1 

Pier  II  1 

Jeffrey  Dufresne  Boat  Launch  1 

Sportsman  Wharf  1 


27,304  Hunting  Acres 


68  Acres,  Camping, 
Picnicking,  Boating, 
Waterskiing . 
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TABLE  G-1-1  (Continued) 

EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Jefferson  Parish 

Proprietorship/ 

Facility  Name  Boat  Launching  I^nes  Other  Amenities 


Federal  Areas 

Baratarla  Unit  -  Jean  Lafitte  National  Historical  Park  20,000  Acres 
National  Recreation  Trail  10.5  Miles 


State  Areas 

Grand  Isle  State  Park  (East  and  West) 


Parish  Areas 

Williams  Boat  Launch  B 

Bonnabel  Boat  IxTunch  B 

Bayou  Segnette  Boat  Launch  10 

Commercial  Areas 


Joe's  landing 
Seaway  Marina 
T^afltte  Marina 

Bon  Voyage  Marina  1 

Bridge  Side  Marina  1 

Cigar 's  Mar Ina  1 

Cheramle  Marina  1 


140  Ac  r  e  s , 

Seashore  Recreation, 
Camping,  Fishing, 


Fishing  Pier, 
Courtesy  Docks, 
Gazebo  and  Overlook. 
Fishing  Pier, 
Courtesy  Docks, 
Gazebo  and  Overlook. 
Courtesy  Docks 


Bo  at  Ho  1  s  t 

Boat  Holst 

Boat  Hoist 

Boat  Hoist,  Slips. 

Boa  t  Ho  1  St 

Boat  Holst 

Boa  t  Ho  1  St ,  SI  1  ps  . 
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TABLE  C-1-1  (Continued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


St.  Bernard  Parish 


Pro  pr if  to  r shi  p/ 

Facility  Name  Boat  Launching  Lanes  Other  Amenities 


Feder.il  Areas 


Del  ta-Bretoii  National  Wildlife  Refuge  48,800  Acres 

Chalmette  Unit  -  Jean  Lafltte  National  Historical  Park  500  Acres 

State  Ar  ea  s 


Biloxi  Wildlife  Management  Area 

St.  Bernard  State  Park  1 

Parc  Chenier  1 


39,728  Hunting 
Ac res, Camping, 
Fishing . 

358  Acres,  Camping, 
Picnicking . 

17.8  Acres,  Camping, 
Picnicking,  Fishing. 


Commercial  Areas 


Reggio  Marina  1 

Chalmette  Marina  1 

Pip's  Place 

Molero's  Marina  1 

Hopedale  Marina 

S&S  Boat  Marina  1 

Rite  hard  Campo's  Launch 
Alphonso's  Marina 
A1  Cam(K)'s  Marina 

Rudy  Meier Ine's  2 

Gulf  Outlet  Marina  2 

Frank  Campo's  1 

Gagnon's  Marina  1 

Ernest  Melerine's  Launch  1 

Mack  Melerine's  Launch  1 

End  of  the  World  Marina  1 

Dudeniie  fer  '  s  Marina 
Blackle  Campo 's 


Boat  Holst 
Boat  Holst 
Boat  Holst 
2  Boat  Hoists 
Boat  Holst 

2  Boat  Ho  1  sts 
Boat  Holst 
2  Boat  Ho  ists 

Boat  Holst 


Boa  t  Ho  1st 
Boat  Holst 


TABLE  G-1-1  (Continued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Hancock  County 

Proprietorship/ 

Facility  Name  Boat  Launching  Lanes  Other  Amenities 


State  Areas 

Buccaneer  State  Park  394  Acres,  Wave 

Pool . 

Local  Areas 
Bay  St.  1.0 uls 

American  Legion  Pier  and  Landing  1  Fishing  Pier 


Waveland 

Garfield  I^dner  Memorial  Pier  1  Fishing  Pier 

Unlncor porated  Areas 


Log  town  landing  1 

Pearllngton  landing  1 

Bayou  Cadet  landing  1 

Blue  Meadow  landing  2 

McLeod  Water  Park 
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TABLE  G-1-1  (Continued) 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Harrison  County 


(Topr  ie  torship/ 

Mu-ility  Name  Boat  launching  Other  Amenities 


Federal  Areas 


Gulf  Islands  National  Seashore  -  Ship  Island 
Big  Biloxi  River  Recreation  Area 
Alrey  Lake  Recreation  Area 
Fort  Massachusetts 
State  Areas 

Gulf  Marine  State  Park 
Gulf  Marine  Pier 

Little  Biloxi  Wildlife  Management  Area 
Mississippi  Sand  Beach 

County  Areas 


87  Acres, 

Picnicking,  Fishing 
27  Acres, 

Camping,  Picnicking 
6  Acres,  Camping, 
Pic  nicking  . 

Ship  Island 


3.5  Acres 


Bayou  Portage  landing  1 

Rowe's  Bridge  Landing  1 

Harrison  County  Fishing  Pier 

local  Areas 


Pass  Christian 


Pass  Christian  Small  Craft  Harbor  2 

Pass  Christian  Yacht  Club  and  Marina 

lo  ng  Beach 


long  Beach  Small  Craft  Harbor  2 
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TABLE  G-1-1  (Continued) 

EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  INVENTORY 
BY  PARISH  OR  COUNTY 


Harrison  County  (Continued) 


Proprietorship/ 

Facility  Name  Boat  Launching  Other  Amenities 


Gul  f  por  t 


Gulfport  Small  Craft  Harbor  4 

Courthouse  Road  Pier  2 

Uioses  Pier 
Westslde  Public  Pier 

Biloxi 

Biloxi  Small  Craft  Harbor 

Biloxi  Fishing  Bridge  -  US  Highway  90 


Oak  Street  Pier  and  Ramp  1 

Kuhn  Street  Pier  and  Ramp  1 

Old  Ice  Wharf  1 

Hopkins  Street  Fishing  Pier 
Porter  Avenue  Fishing  Pier 
Forest  Avenue  Pier  and  Ramp  1 

Harrison  Avenue  Pier 

Business  Men's  Pier  and  Ramp  1 


Fishing  f 

FI shlng 
Fishing 


J 
.1 

Fishing 
Fishing 

Fishing  Pier,  Ramp 


Fishing 

Fishing 

Fishing 
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TABLE  G-1-1  (Continued) 


I 


EXISTING  OUTDOOR  RECREATIONAL  FACILITIES  IN-V’ENTORY 


BY  PARISH  OR  COUNTY 

Jackson  County 

i  ro  j;t  ii.>  Lo  r  sh  i  p/ 

:'a-'  ii  i  i  y  Name 

Boat  Launching  Lanes 

Other  Amenities 

1 

Ft‘der  il  Ar  Uc!  s 


(All  f  Islands  National  Seashore  - 

Davis  Bayou  Park 

9, 1 34  Ac  res 

» 

Gulf  Islands  fiitional  Seashore  - 

Horn  Island 

State  Areas 

Shepard  State  Park 

600  Acres 

Rod  Creek  Wildlife  Management  Area 

County  Areas 

(V,  can  Springs  Inner  Harbor 

Small  Craft  Harbor 

local  Areas 

> 

Ocean  Springs 

Ocean  Springs  Small  Craft  Harbor 

2 

Bristol  Boulevard  Boat  Ramps 

2 

» 

>io,'.s  f’oint 

Bel  lev  lew  Street  Boat  Ramp 

1 

Cliortaw  Boat  Ramp 

1 

Moss  Ilj  int  Boat  Ramp 

1 

> 

Pa  ‘T  ago  ula 

Pascagoula  Small  Craft  Harbor 

2 

Mar ina 

Anderson  Point  Boat  Ramp 

1 

I'l  d  Spanish  Fort  Boat  Ramp 

1 

West  Bank  Boat  Ramp 

1 

> 

I'n  i  nco  r  [xj  ra  ted  Areas 

ArMi  Street  Boat  Ramp 

1 

Ha  you  Casotte  Boat  Ramp 

1 

Bavou  Gas  telle  Boat  Ramp 

1 

» 

G-1  8 


TABLE  G-1-1  (Continued) 


EXISTING  OLTDOOR  RECREATIONAL  FACILITIES  INl'ENTORY 
BY  PARISH  OR  COUNTY 


Jackson  County  (Continued) 

Proprietorship/ 

Facility  Name  Boat  Launching  Lanes  Other  Amenities 


Biloxi  Bay  Boat  Ramp  1 

Dees  Landing  Boat  Ramp  1 

Fairway  Drive  Boat  Ramp  1 

Four  Mile  Creek  Boat  Ramp  1 

Gravel  ine  Bayou  Boat  Ramp  1 

Jackson  County  Ski  Area  Boat  Ramp  1 

Lyon's  Lake  Boat  Ramp  1 

Old  Font  Bayou  Boat  Ramp  1 

Pascagoula  River  Boat  Ramp  1 

Pollock  Ferry  Boat  Ramp  1 

Rue  Versailles  Boat  ramp  1 

St.  Martin  Road  Boat  Ramp  1 

Tower  Bridge  Street  Boat  Ramp  1 
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l.lMITir.T:  USE  FACTORS 


U.!.!?.  Although  thure  Is  a  great  potential  for  public  recreation  along 
tlio  I.ouisiana/Mississlppi  coast,  there  are  limiting  use  factors  that 
have  ;h  v  vc-iitLai  the  potential  from  being  realized.  Many  of  the  limiting 
factors  are  a  function  of  access  or  lack  of  it. 

0.1.13.  A  great  demand  is  placed  on  existing  recreation  resources. 
During  the  summer  season,  in  particular,  the  demand  exceeds  the  supply 
f')r  many  resources  in  this  region. 

0.1. lA.  llie  number  of  currently  available  boat  ramps  is  not  adequate  to 
meet  the  demands  of  potential  users.  Many  existing  facilities  are  not 
developed  to  their  full  potential  and  are  often  in  areas  of  limited  road 
access.  The  result  is  underutilized  and  nonuniform  resource  use. 

0.1.13.  The  issues  of  private  land  ownership  and  private  use  compound 
the  problem  of  public  accessibility.  Some  lands  in  the  study  area  are 
under  private  ownership  and  prohibited  to  public  use.  Many  acres  are 
leased  for  private  uses  including  private  camp  development.  Developing 
camps  or  vacation  lomes  on  private  lands  precludes  public  use  and  may 
riirectly  block  landward  access  to  the  shore.  The  camps  are  sometimes 
abandoned  and  left  to  deteriorate  in  the  va  ter  or  on  the  beaches  or 
s  ho  res. 

C.I.lb.  either  limiting  factors  that  affect  recreational  use  of  the 
arei.s  include  the  compietition  between  commercial  and  recreational 
interests  for  the  same  resources.  With  land  and  road  access  limited  by 
the  physical  environment,  areas  that  could  be  used  for  recreation  must 
vie  with  industrial  and  residential  uses.  The  result  is  often  congested 
strip  development  that  aggravates  the  accessibility  problem  for 
r  ec  r  ea  t  io  n  i  s  t  s . 


C.1.17.  Commercial  fishing,  oysterlng,  and,  to  a  lesser  extent, 
trapping  utilize  the  resources  of  the  area.  While  not  a  major 
impediment  to  recreation,  these  activities  do  compete  with  recreation 
and  further  limit  its  potential.  Intensive  mineral  exploration  and 
extraction  activities  occur  in  the  area  and  tend  to  reduce  the  physical 
and  visual  attractiveness  when  concentrated. 

PRINCIPAT.  RECREATION  ACTIVITIES 

G.1.18.  Of  the  many  heavily  pursued  recreational  activities  within  the 
St-vidy  area,  the  most  significant  project-associated  land-  and  water- 
based  activities  are  hunting  and  fishing,  respectively. 

G.l.lQ.  Recreational  fishing  is  by  far  the  most  significant  heavily 
pursued  activity  in  the  study  area.  In  the  recreation  market  area,  (10 
louislana  parishes  and  3  Mississippi  counties)  119,992  resident  sport 
fishing  licenses  were  Issued  in  the  1981-1982  season.J-'^  Most  of  the 
fisiiing  that  occurs  Is  accomplished  by  boat.  The  boat  use  is  reflected 
in  the  number  of  motorboat  registrations  Issued  in  1982  for  the  market 
area,  98,476,  and  by  the  results  of  the  1980  Ijouisiana  Statewide 
Comprehensive  Outdoor  Recreation  Plan  (SCORP)  Demand  Survey  that 
Indicated  the  high  ranking  participation  rate  for  freshwater  fishing 
from  a  boat.  Tills  activity  ranked  second  in  the  first  preferred 
activity  category  and  sixth  In  the  second  preferred  activity  category  of 
all  respondents  statewide.  Saltwater  boatfisliing  did  not  rank  in  the 


J-'^This  licensing  data  does  not  reflect  the  fact  that  fishing  licenses 
are  not  required  for  residents  and  nonresidents  fishing  in  Mississippi 
in  specified  hrackisti  witer  areas  and  along  the  entire  state  coastal 
area,  and  for  residents  fishing  In  Ixiulsiana  using  a  rod,  pole,  or  hook 
and  line  without  a  reel  or  artificial  bait. 


demand.  The  2()  per^.ent  boyond-r  he-inarke  t-arca  lacLor  is  represented  as 
0.8  in  Column  11,  table  G-2-4. 

G.2.2A.  By  employing  all  the  aforementioned  applied  factors,  gross 
demand  is  translated  into  a  net  figure  that  measures  demand  for  fishing 
and  picnicking  facilities  and  hunting  days  by  all  individuals  who  live 
in  or  travel  into  the  market  area  to  recreate. 


SUPPLY 

G.2.25.  Hunting  supply  data  was  projected  in  tenns  of  existing  and 
future  land  use.  l.and  use  projections  were  cooperatively  prepared  by 
the  US  Fish  and  Wildlife  Service  and  the  US  Army  Corps  of  Engineers. 
Huntable  acreage  by  major  habitat  type  for  each  parish  or  county  in  the 
market  area  was  converted  to  man-day  per  capita  per  acre  by  applying  the 
optimal  sustained  yield  luirvest  (biological  harvest  rate)  for  each 
hunting  type  as  shown  on  table  (t-2-2  and  G-2-3 .  The  conversion  to  man- 
days  was  to  facilitate  translating  final  n<?ed  figures  into  acreage 
r(!qui  rements  for  any  of  the  habitat  types  available  for  use.  Migratory 
bi  rtl  hunting  rnan-davs  of  supply  were  ealiailated  separately  and  then 
atided  ti)  small  game  hunting,  supply  for  the  need;;  determination. 

G.2.2b.  Market  are/i  suppily  d.ita  in  ilie  form  of  heat  laaiich  lanes  were 
available  for  fishitig  activities.  These  data  wo  rv  contained  in  the 
Louisiana  StiOkl’  "IhHO  Roereationa!  Invcuitory”  and  tlie  Mississippi  Gulf 
Regional  Planning  Commission's  "  1 9  Hi'  Recreation  Facilities  Inventory." 
There  ai'  2(12  l.umcli  lanes  t  iia  t  curientlv  serve  tlu-  11  pa  r  i  s  li /c  oun  t  y 
market  area.  For  me  as  ur  ei'ie  nt  purpose'-.,  the-ie  lanes  were  prorated 
hetweeri  s.iU  .in<i  t  r  e:;  tiw.n  t  e  r  fis'iing  on  Liu'  b.’isi;-.  ol  t  i'e  L  r  relative 
•p  ar  t  ic  i  pa  t  i  o  n  ratos.  Tliu.s,  lie  Lines  were  alioe.ited  to  freshwater 


;t  i.,::  1;.'  .w.iri'  in,:  iii*  i:n  t  'ciu'r.illy  opon  to  tl'o  public.  Th(‘  amount  of 
i;n:!;  in;’  ii.sc  t  !,m  I  n.juli!  ro.i  .‘:>>iidh  1  v  ht‘  expected  at  a  public  area  is 
inn''  ,.;i'  w'.'ii  corip.ired  witli  (tie  privately  iield  lands.  By 

'  'Ciic.ir  no  :  ,  tialiinn  u.'ifer.s  are  in  public  ownership  and  o  piui  to  all 
i'olontin!  users.  Ai'ce.ss  to  these  waters  is  the  factor  that  limits  use, 
not  the  ire.!’  extetit  of  the  water  itself.  In  quantifying  relative 
ilc”  i.ii,  f  oe  .acli'T  I’lo,  i  ;stir  i  n;.',  puhlii-  versus  privitte  demand  (and  to  a 
iLSSer  di;’ree,  ;i  i  c : )  i  c  k  i  n^' )  require.s  publicly  accessible  facilities  in 
n[-,l,.r  to  h.n  s.iLisfied.  Ill  i  s  fai'tor  becomes  irrixirtant  in  the  needs 
;i!ialysi''  hecniise  the  supply  inventory  consists  of  only  tliose  facilities 
.iccess  i'^’ !  e  to  the  nencral  public  tin  a  free  or  conmerci.il  tee  lasis. 

For  several  reasons,  not  all  recreatioti  demand  c;tn  or  should  be 
satisfied  in  a  jiarticular  niarket  area.  Tlie  iiublic  lias  diverse 
recreational  interests  and  tetids  to  satisfy  recreational  demands  at 
various  Locations  that  mtiy  or  may  not  be  near  the  ix)int  of  origin.  In 
addition,  certain  recreational  pursuits  may  be  engaged  in  only  where  the 
source  of  supply  exists,  sucli  as  deep  sea  fishing  in  coastal,  water 
bodies  or  snow  skiing  in  the  mountains.  As  a  result,  a  factor  was 
designed  to  measure  Liie  amount  of  demand  that  should  be  provided  to 
satisfy  the  [vitontial  user  within  a  geographic  context.  By  analyzing 
eact:  activity,  respective  percentages  were  derived  that  would  reduce 
overall  demand  levels  to  the  amount  that  is  desired  and  that  should  be 
satisfied  in  the  market  area  ,ind  not  elsewhere  in  the  State  of  Louisiana 
or  in  the  United  States.  Tiiese  percentages  are  shovm  in  Column  10  of 
table  (’-2-4. 

C.^.23.  fbnverscly,  a  factor  to  measure  the  demand  from  outside  the 
market  area  that  wrjuld  be  met  in  the  market  area  was  applied  to  the 
deman.i  equation.  The  factor  is  based  on  tlie  original  fiosLulate  that  the 
market  are.i  [lopulation  contributes  only  80  percent  of  the  total 


pursued  in  the  project  area  could  not  be  ascertained.  The  bulk  of  the 
project  area  is  accessible  only  by  boat.  Therefore,  all  references  in 
this  report  refer  only  to  those  fishinp  activities  that  tise  boats  unless 
otherwise  specified.  Hunting  does  not  have  a  single  standard  since  its 
use  varies  by  habitat  type.  The  subsections  "Supply"  and  "Need" 

Identify  how  hunting  use  was  determined. 

G.2.19.  Applying  the  preceeding  adjustment  factor,  the  fishing  and 
picnicking  demand  expressed  in  activity  occasions  can  now  be  expressed 
in  average  high-quarter  day  demand  by  resource  or  facility  units. 

Hunting  is  still  measured  in  total  annual  man-days  demanded. 

G.2.2n.  Demand  is  a  general  expression  and  specific  associations  to  tlie 
market  area  can  be  vague  unless  properly  defined.  Two  additional 
factors  were  developed  to  define  associations.  One  factor  relates  to 
public  versus  private  satisfaction  of  demand.  Demand  responses  in  the 
1980  SGORP  survey  do  not  account  for  the  level  of  an  activity  that  will 
occur  at  exclusive  sites  not  open  to  the  public  even  for  a  fee,  such  as 
private  boat  docks  or  permanent  boatslips  that  are  onlv  available  to  an 
owner  or  lessee.  This  typt?  of  facility  does  satisfy  some  demand.  The 
degree  of  demand  satisfaction  should  be  ap()ortioned  to  determine  the 
demand  for  public  facilities.  In  this  study  effort,  eacli  activity  was 
analyzed  to  determine  the  percent  or  level  of  demand  that  should  be 
satisfied  by  public  facility  developments.  These  percentages  are  shown 
in  Column  9  of  table  G-2-A.  Both  the  demand  for  and  tlie  suiipl  y  of  such 
facilities  do  not  necessitate  public  own(‘rship  but  can  include 
commercial  operations  available  to  the  public  on  a  fee'  (commercial) 
ba  sis. 

C.2.21.  The  publ  i  c-pr  iva  te  factor  was  not  measured  for  hunting 
activities  in  this  studv  effort,  but  was  used  for  picnicking  and 
f  i  sb  i  ng  .  Tin's  is  I'ecause  jiiost  hunting,  lands  in  tla'  project  area  are 


lI'c  qiiarti-r)  to  measuro  tho  avcraj>e  daily  demand  that  occurs  in  the  peak 
^fison  of  use.  Over  the  year,  use  of  a  facility  will  vary  widely, 
'iowover,  by  planning  facilities  to  meet  hip^h-quar  ter  daily  demands 
-^<1 1  i  s  fac  tor  1 1  y ,  the  assumption  is  that  the  facilities  uould  be  more  than 
adequate  to  hanule  the  visitation  that  wruld  occur  during  the  remainder 
of  the  year.  A  high-quarter  day  was  not  calculated  for  liunting 
activities  because  hunting  carrying  capacities  are  expressed  over  a 
hunting  season  (the  iiigh  quarter)  on  a  sustained  yield  harvest  by 
varying  land  use  and  habitat  types.  Thus,  altliough  hunting  demand  is 
measured  by  htintlng  season,  it  is  considered  to  be  an  annual  demand 
f  igur  e  . 

(J.d.l?.  Tlie  facility  standard  measures  the  amount  of  use  a  facility 
should  receive  daily  under  optimal  conditions.  These  standards,  as 
applied  to  the  demand  equation,  are  general  guides  that  determine  the 
number  of  facilities  to  be  developed.  After  consultation  and  agreement 
between  the  Louisiana  Department  of  Culture,  Recreation  and  Tourism  and 
the  US  Army  Corps  of  Engineers,  the  facility  standards  in  the  1977 
Louisiana  SCORP  were  modified  for  use  in  this  study  to  more  nearly 
reflect  the  type  of  facility  developments  that  could  be  expected  in  the 
project  area.  Corps  of  Engineers  guidelines  and  the  "Heritage, 
Conservation  and  Recreation  Service  (HCRS)  Outdoor  Recreation  Space 
Standards"  provided  additional  sources  of  comparison  in  deriving  the 
modified  facility  standards. 

C.2.18.  The  picnicking  standard  is  7.7  users  per  day  per  picnic 
table.  The  fishing  standard  is  50  users  per  day  per  single  boat  lane. 
Although  saltwater  and  freshwater  fishing  are  measured  in  the  demand 
survey  in  terms  of  "boat  and  other,"  no  reasonable  supply  or  conversion 
■Standard  could  be  developed  to  measure  the  needs.  While  "other" 
reflects  bankfishing,  no  measurement  was  made  of  the  activity  in  this 
study.  Admittedly,  bankfishing  does  occur  but  the  degree  to  which  it  is 


Planning  and  Development  District  are  transected.  Ttie  adjusted  market 
area  participation  rates  were  calculated  by  determining  the  proportion 
of  the  population  of  each  planning  region  in  the  market  area  and 
weighing  the  market  area  participation  rate  by  that  percentage.  This 
rate  reflects  the  demand  of  the  45-iiille  market  area  with  respect  to  its 
population,  as  adjusted,  for  both  1990  and  2040.  These  participation 
rates  are  presented  in  Column  3  of  Table  G-2-4  (at  the  end  of  this 
section).  Migratory  bird  hunting  does  not  have  a  participation  rate  as 
it  was  not  separated  from  small  game  hunting  in  the  demand  survey 
conducted  by  the  state.  For  purposes  of  the  demand-need  exercise, 
migratory  bird  hunting  should  be  considered  a  part  of  small  game 
hunting. 

G.2.14.  The  market  area  population  and  participation  rates  for  each 
activity  are  calculated  and  multlpled  together  to  yield  the  gross  demand 
figure  for  the  activity  as  measured  in  activity  occasions.  This 
calculation  measures  fishing  and  picnic  usage  for  the  high  quarter  of 
the  year  and  hunting  usage  during  the  hunting  season  for  all  hunting 
activities.  These  are  the  periods  in  which  demand  is  greatest. 

G.2.15.  (Sross  demand  in  activity  occasions  was  determined  according  to 
the  basic  procedure.  liowever,  to  more  realistically  define  the  degree 
and  proportions  of  demand  that  can  be  satisfied  within  the  market  area, 
several  factors  were  developed  as  Integral  parts  of  the  equation. 
Applying  these  factors  to  the  equation  reduces  gross  demand  stated  in 
units  of  activity  occasions  to  net  demand  stated  in  units  of  resource 
facilities.  This  transition  is  necessary  to  make  the  ultimate 
comparison  between  demand  and  supply  and  determine  nei‘d  in  facility 
requirements. 

G.2.16.  One  of  the  adjusting  factors  is  the  high-quarter  day.  The 
high-quarter  demands  were  divided  by  91.5  days  (the  number  of  days  in 
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population  composition,  and  the  individual  prir  t  i<- Ipa  t  ion  rate  of  each 
activity  measured. 

G.2.10.  "The  Plan  Formulation  and  Evaluation  Studies  -  Recreation," 
Volume  II,  US  Army  Corps  of  Engineers  Institute  for  Water  Resources, 
postulates  that  an  area  contributing  SO  percent  of  the  day-use 
visitation  is  defined  as  the  market  area.  Using  this  postulate,  an 
analysis  of  the  "Fish  and  Wildlife  Study  of  the  Louisiana  Coastal  Area 
and  the  Atchafalaya  Easln  Floodway,  1974,"  prepared  by  the  US  Army  Corps 
of  Engineers,  New  Orleans  District,  and  the  1980  Louisiana  SCORP  Demand 
Survey  revealed  a  primary  market  influence  zone  of  45  miles.  Ten 
Louisiana  parishes  and  1  Mississippi  counties  whose  population  centers 
fall  in  this  radius  constitute  the  market  area  for  the  recreation 
demand-need  analysis. 

C.2.11.  r^rishes  and  counties  that  make  up  the  market  area  and  their 
population  projections  for  1990  and  2040  are  shown  in  table  C-2-1. 
Projected  populations  for  the  market  area  parishes  were  extracted  from 
1980  Bureau  of  Economic  Analysis  OBERS  Regional  Projections  and  are 
sliown  by  parish  or  county  and  the  state  planning  region  or  planning  and 
development  district  in  which  the  parish  or  county  lies. 

C.2.1?.  The  1980  louisiana  SCORP  Demand  Survey  was  used  to  Identify 
participation  rates  for  each  of  the  picnicking,  hunting,  and  fishing 
activity  types.  The  State  of  louisiana  measured  high-quarter 
recreational  preferences  (per  capita  participation  rate)  hy  regions  and 
compared  these  expressions  with  the  known  supply  of  activities  to 
determine  need  by  the  activity  type. 

0.2.13.  These  rates  wore  modified  to  reflect  the  study  market  area. 

V/ith  the  45-mile  radius  of  the  market  area  as  the  outer  boundary, 
IxJuisiana  State  Planning  Regions  1,  2,  and  3  and  the  South  Mississippi 


of  the  boat  access  development.  In  order  to  determine  if  the 
incremental  addition  of  picnicking  is  warranted,  the  activity  has  been 
measured  in  terms  of  its  demand,  supply,  and  need. 

G.2.8.  The  approach  used  in  this  study  to  determine  needs  is  not 
identical  in  every  detail  to  the  approaches  in  the  Mississippi  or 
Louisiana  SCORP.  This  study  and  both  SCORPs  are  generally  similar. 
However,  it  uas  necessary  to  present  one  method  of  analysis  for  a  market 
zone  that  is  not  Identical  to  the  reporting  zones  or  regions  found  in 
either  SCORP.  As  a  result  some  modifications  and  assumptions  v«re 
introduced.  In  particular,  the  per  capita  demand  rates  extracted  from 
the  1980  Louisiana  Demand  Survey  were  applied  to  a  market  area  that 
Included  three  Mississippi  countles.i^  In  addition,  several  factors 
were  applied  to  the  demand  equation  to  refine  the  measurement  of 
expected  or  anticipated  annual  use.  The  facility  standards  for  fishing 
and  picnicking  are  not  the  same  as  those  contained  in  either  SCORP,  but 
are  similar  to  both.  The  results  of  the  demand-need  analysis  for  the 
Mississippi  and  Louisiana  Estuarine  Areas  study  are  felt  to  be  accurate 
measurements  that  are  not  skewed  out  of  proportion  with  either  SCORP  but 
reflect  the  order  of  magnitude  of  needs  represented  in  the  market  area 
for  both  states. 

DEMAND 


G.2.9.  Demand  is  commonly  viewed  as  an  individual  expression  of  desire 
to  engage  in  an  activity  in  a  given  area.  To  calculate  demand,  tw 
essential  components  must  be  determined:  the  market  area  and  its 


~  Demand  rates  for  the  Mississippi  counties  were  unavailable. 

Louisiana  demand  rates  were  deemed  applicable  because  of  the  close 
proximity  and  similarity  of  use  of  the  Mississippi  and  Louisiana  coastal 
areas . 
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demand,  supply,  and  need.  Need  is  defined  as  that  amount  remaining  when 
all  demand  is  compared  with  the  existing  supply  (demand  -  supply  = 
need).  These  three  components,  in  turn,  require  numerous  interim 
calculations  in  their  respective  determinations. 

G.2.6.  Before  the  demand-need  analysis  was  Initiated,  specific 
activities  were  identified  that  would  be  directly  affected  if  the 
project  were  Implemented.  How  the  activity  and  the  level  of  use  would 
be  affected  by  freshwater  Introduction  was  then  determined.  Identifying 
and  characterizing  the  activities  in  this  vay  focused  on  the  actual 
Impacts  and  the  manner  in  which  changing  conditions  could  be  quantified. 

n.2.7.  Mttxough  the  public  pursues  many  recreation  activities  in  this 
region,  freshwater  diversion  is  expected  to  directly  affect  two  primary 
activities,  hunting  and  fishing.  Nonconsumptive  water-based  ac.^vities 
do  not  depend  on  salinity  levels  or  marsh  preservation.  Private  hunting 
leases  are  extensive  but  generally  exclude  use  by  nonmembers.  Private 
camps  are  numerous  and  are  support  facilities  for  the  hunting  and 
fishing  that  are  the  major  attractions  to  the  area.  The  basic 
recreation  activities  measured  in  the  denvind-need  analysis  were: 

o  FV  e  s h  wa  f  e r  fish  i  ng 
o  Saltwater  fishing, 

0  Rig  game  hunting 
o  Small  g.ame  hunting, 
o  'iigratory  bird  luinting 
o  Wa  ter  fowl  turn  t  i  ng. 

In  addition  to  these  ronsumptive  uses,  one  nonconsumptive  use, 
picnirkin.g,  was  Pleasured.  The  reasoning  for  its  inclusion  is  that  any 
provision  of  boat  launch  areas  as  a  result  of  a  need  indicator  would 
include  a  small  niirrhcr  of  picnii'  tahli's  adjacent  to  the  1  a  inic  h  as  a  part 
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Section  2.  PECREATION  DEMAMD  AND  NEED  Al’ALYSIS 

OVERVIEW  OF  METHODS  AND  OBJECTIVES 

G.2.1.  For  this  study,  a  regional  analysis  was  used  to  determine  re¬ 
creational  needs.  The  analysis  Is  a  generalized  way  of  presenting 
recreational  supply/demand  relationships  for  land  and  water  use  within 
the  project  recreation  market  area  and  is  similar  to  that  used  by  many 
states  in  preparing  their  Statewide  Comprehensive  Outdoor  Recreation 
Plan  (SCORP). 

G.2.2.  The  analysis  had  three  objectives:  to  determine  the  demand  for 
the  primary  water-based  and  land-based  recreational  activities  within 
the  project  market  area,  to  translate  demands  for  these  activities  into 
facility  needs,  and  to  use  this  Information  in  identifying  Impacts  and 
potentials  for  recreational  and  fish  and  wildlife  development  in  the 
project  areas. 

G.2.3.  The  scope  of  the  analysis  covered  the  10  southeastern  Louisiana 
parishes  and  3  Mississippi  counties  that  form  the  project  market  area 
(figure  G-2-1).  Den.and  and  need  are  projected  for  target  years  1990  and 
20^0,  spanning  the  portion  of  the  project  life  for  which  projections  can 
realistically  be  nade. 

G.2.4.  A  current,  extensive  data  base  suitable  for  the  complex  demand- 
need  analysis  is  not  available.  Therefore,  usable  information  necessary 
to  complete  the  analysis  had  to  he  extrapolated  from  several  sources. 
Sources  and  methods  of  extrapolation  will  be  discussed  as  the  analytical 
demand  eqiuation  is  detailed. 

0.2.3.  The  complete  demand-need  determination  equation  is  complex. 
Viewed  in  its  simplest  form,  however,  it  is  composed  of  three  elements: 
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aroa.  At  tlio  s<ime  time,  <idditional  nature-  and  human- induced 
destruction  of  the  resource  base  will  iieighten  the  competition  for  and 
the  use  of  the  ri'maininp  resources.  Traditional  recreation  activities 
are  expected  to  decline  as  conflicts  with  other  uses  arise. 

r,.1.2h.  I'untinp,  activities  will  be  affected  as  subsidence,  erosion,  and 
land  use  conversions  destroy  the  more  productive  habitats.  Although 
fishing  is  not  subjected  to  a  shrinking  resource  base,  in  terms  of 
available  water  surface  acreage  the  activity  will  also  suffer 
<;  tti  1  !  ta  t  i  ve  1  y  as  the  marsh  types  on  which  its  productivity  levels  depend 
are  di'stroyed. 
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PRESENT  RECREATION  USE  TRENDS 


G.1.24.  Recreation  resources  of  the  primary  market  area  are  somewhat 
diversified  as  shown  by  the  types  of  recreational  developments  in  the 
facilities  inventory.  Within  a  more  narrowly  defined  project-affected 
area,  however,  recreational  activities  are  more  Intensely  directed 
towards  several  specific  activity  types.  The  vaterways,  coastal 
marshes,  and  wetlands  of  coastal  Louisiana  and  Mississippi  have 
historically  generated  and  supported  a  way  of  life  for  local 
residents.  This  way  of  life  continues  to  be  sustained  through  the 
pursuit  of  such  activities  as  fishing  and  hunting.  The  overall 
attraction  Is  based  on  the  availability  of  land  and  water  resources  and 
the  abundance  of  fish  and  wildlife  resources.  In  the  project-affected 
area,  the  marsh-estuarine  complex  grades  from  freshwater  tupelogum- 
cypress  swamps  across  marshland  environments  Into  saline  nearshore  and 
shelf  environments.  These  various  environments  are  connected  by  north- 
south  flowing  bayous  and  tidal  estuarine  systems,  and  by  a  maze  of 
artificial  canals  and  waterways  that  have  been  constructed  by  trappers 
and  oil  and  gas  interests.  Except  where  parks  or  other  public 
facilities  have  been  developed,  use  of  the  freshwater  swamps  Is 
generally  restricted  to  crawfishing,  deer  hunting,  waterfowl  hunting, 
small  game  hunting,  sport  fishing,  and  recreational  boating.  Waterfowl 
hunting  during  the  fall  season  is  extremely  popular  in  the  lakes  and 
bayous  of  fresh  and  brackish  water  environments.  Where  waters  become 
more  saline  in  nature,  the  more  popular  recreational  activities  are 
crabbing,  shrimping,  and  saltwater  fishing. 

FUTURE  RECREATION  USE  TRENDS 

G.1.25.  Increased  industrial  development  and  associated  population 
growth  will  place  heavier  pressures  on  recreation  uses  of  the  study 
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t  'P  ton  activities  measured  In  the  ]9f!0  Demand  Survey.  A  degree  of 
.Overlap  in  respondent  preferences  could  have  occurred  because  of  the 
dirticulty  in  differentiating  between  salt  and  freshwater  fishing  in  the 
c.tiotal  areas  of  Louisiana. 

(,1.1.20.  The  complex  stratification  of  fresh  and  saline  marsh  types 
■supixirts  both  fresh  and  saltwater  fishing.  Neither  type  dominates  the 
total  fishing  use  and  common  launch  areas  are  often  used  for  both  types. 

0.1.21.  Crabbing,  shrimping,  and  deep  sea  fishing  for  recreation  are 
quite  popular  throughout  the  area  but  exact  user  figures  are  not 
ava  liable. 

C.l  '’2.  Hunting  activities  are  as  varied  as  fishing  activities. 

Hunting  for  small  game  is  the  most  prevalent  activity  and  a  wide  range 
of  species  and  associated  habitat  types  are  available.  Big  game  hunting 
for  whitetail  deer  is  relegated  to  the  freshwater  habitats  and  is  not  as 
Intensive  as  in  more  productive  habitats  such  as  bottomland  hardwoods. 
Waterfowl  hunting  is  the  most  well-known  hunting  activity  in  the  study 
area  although  its  demand  is  lower  than  other  hunting  activities.  For 
the  1981-82  hunting  season,  106,625  resident  hunting  licenses  were 
issued  in  the  10-par lsh/3-county  market  area. 

C.l. 23.  The  primary  users  of  the  recreation  resources  of  the  area  are 
residents  of  southeast  Louisiana  and  southern  Mississippi.  The  1980 
survey  conducted  by  the  Louisiana  Department  of  Culture,  Recreation  and 
Tourism,  Division  of  Outdoor  Recreation,  Office  of  Program  Development, 
indicates  that  81.7  percent  of  boat  fishing  activity  occasions  and  86.6 
percent  of  the  small  game  hunting  activity  occasions  occur  within  45 
miles  of  the  participant's  residence. 
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fisliing  and  46  lanes  to  saltwater  fishing.  Existing  supply  figures  were 
used  to  calculate  future  needs. 

C.7.21.  Picnicking  data  \>ere  available  from  the  Louisiana  SCORP  "1980 
Recreational  Inventory"  and  the  1976  Mississippi  SCORP.  Both  sources 
contained  inventories  of  the  number  of  picnic  sites  by  parish/county. 
There  are  2,931  picnic  tables  in  the  Ijouisiana  portion  and  746  picnic 
talles  in  the  Mississippi  portion  of  the  market  area.  As  in  the  case  of 
fishing,  existing  supply  figures  were  used  to  calculate  future  needs. 

NEEDS 


C.2.28.  Market  area  needs  for  each  recreational  activity  type  were 
obtained  by  subtracting  the  market  area  supply  from  the  net  market  area 
demand.  A  positive  net  need  Indicates  that  recreational  development  to 
accommodate  existing  and  future  use  Is  justifiable  on  the  basis  of 
demand  and  warrants  consideration. 

C.2.29.  Needs  for  activities  have  been  stated  in  terms  of  recreational 
resource  facility  needs.  Hunting  needs  have  been  stated  in  terms  of 
man-days.  A  conversion  to  acres  of  need  for  hunting  for  any  habitat 
type  can  be  easily  accomplished  by  dividing  man-days  of  need  by  the 
respective  habitat  carrying  capacity.  The  entire  equation  of  demand, 
supply,  and  need  for  all  activities  is  shown  on  table  G-2-4.  The 
analysis  is  given  for  1990  and  2040  and  displays  an  increase  In  need 
indicators  for  the  future. 

G.2.30.  The  needs  analysis  is  intended  to  ascertain  general  supply- 
demand  relationships  for  the  project  market  area.  The  analysis  is 
regional  in  nature  and  is  intended  to  identify  the  potential  demand  that 
could  be  associated  with  the  project.  It  should  not  be  inferred  that 
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all  needs  for  parishes/counties  in  the  market  area  could  or  would  be  met 
by  recreational  considerations  associated  with  the  project. 

G.2.31.  The  needs  analysis  of  the  market  area  shows  an  overall 
recreational  need  for  the  hunting,  fishing,  and  picnicking  activities 
considered.  Crabbing  and  shrimping  were  not  measured  in  this  study.  Ifo 
distinction  between  flnfishlng  and  shellfishing  was  made  in  the  demand 
stjrvey,  thus  eliminating  the  possibility  of  separating  the  activities. 
Crabbing  and  shrimping,  however,  use  launch  lanes  in  the  same  manner  as 
fishing.  Since  fishing  shows  an  enormous  need  in  terms  of  additional 
lanes  to  accommodate  demand,  it  is  assumed  that  crabbing  and  shrimping 
a] so  have  a  need  for  additional  facility  developments  in  the  market 


Section  3.  RSCREATION  DEVE I.OPMEl’T  FLAN 

FEVELOPMEOT  PARAMETERS 


C.3.1.  The  effects  of  freshwater  diversion  with  the  Inherent  purpose  of 
improving  the  biological  resources  of  the  Mississippi  and  Ijoulslana 
Estuarine  Areas  are  far  reaching.  Therefore,  a  plan  s  developed  to 
Increase  public  access  to  the  enhanced  waters  of  the  pro  jec  t-a  f  fee  terl 
area  while  satisfying  a  portion  of  the  public  need  for  outdoor 
recreation  in  the  project  market  area. 

G.3.2.  The  most  significant  constraints  in  proposing  project-associated 
recreational  developments  were  locating  suitable  development  sites  while 
minimizing  real  estate  costs,  and  finding  a  local  sponsor  willing  to 
cost-share  the  development  and  operate  and  maintain  such  development 
thrtnighout  the  project  life. 

G,3.3.  Considering  these  main  objectives  and  constraints,  the  Corps  of 
Engineers  initiated  a  coordinated  effort  with  the  louisiana  Office  of 
State  Parks,  the  Mississippi  Purcau  of  Marine  Resources,  and  the  Cul f 
Regional  Planning  Commission  to  identify  several  strategically  located 
and  pi-)  ten  t  ial  1  y  developable  un  ter  access  areas  on  small  ncroapes 
adjacent  to  the  project-affected  v/aterbodies  in  the  Mississippi  and 
louisiana  estuarine  system.  Areas  were  selected  that  would  encompass 
approximately  2  acres  of  land  acquired  in  fee.  Each  area  would 
accomodate  development  of  a  2-lane  concrete  boat  launching  ramp  with 
courtesy  pier,  a  paved  parking  area  suitable  for  parking  IF  cars  and 
trailers,  .inii  a  small  picnicking  area  with  5  picnic  tables. 

'figure  C-^-1  represents  a  typical  recreation  site  plan  slowing  these 
a  no  11  i  t  i  e  s  . 
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FACILITY  KSIGN  CRITERIA 


G.3.4.  General .  Tbe  number  and  types  of  facilities  recommended  for  the 
various  recreational  areas  are  based  principally  on  the  projected 
recreational  needs  and  the  appropriateness  of  the  facilities  for  the 
specific  sites.  Projected  recreational  use  served  as  a  guide  to  the 
number  of  facilities  rather  than  absolute  dictates.  The  intent  was  to 
optimize  anticipated  recreational  benefits  while  minimizing  operation 
and  maintenance  costs.  The  design  criteria  are  a  composite  of  pertinent 
criteria  in  Engineering  Regulation  1110-2-400,  Engineering  Manual  1110- 
2-40oi/,  Louisiana  State  Parks  Planning  Guidelines,  and  the  Red  River 
Waterway  Master  Plan  for  Resources  Development. 

G.3.5.  Siting .  For  each  of  the  recreational  facilities,  the  most 
advantageous  locations  were  sought  in  view  of  site  conditions  and 
recreational  needs  were  sought.  The  intent  has  been  to  avoid 
construction  limitations  and  environmental  Impacts  while  simultaneously 
maximizing  recreational  opportunities. 

G.3.6.  Occasional  low-level  flooding  is  a  major  siting  limitation  at 
nearly  all  recreation  sites.  Consequently,  potentially  affected 
facilities  would  be  located  above  the  10-year  flood  level  where 
possible.  Structures  located  within  the  100-year  flood  plain  wuld  be 
flood-proofed  or  designed  of  materials  that  can  be  easily  cleaned  and 
restored  to  operation  after  flooding.  Sedimentation  patterns  are  major 
constraints  In  the  delineation  of  sites  as  well  as  the  specific  location 
of  boa t -launch ing  ramps.  Other  limitations  are  considered  minor  and 
would  be  addressed  during  detailed  siting  construe  t  ion . 


i-^  This  Engineering  Manual  is  currently  under  revision;  iiowevcr,  at  the 
time  of  this  report  the  revised  edition  vcis  not  available. 


r.T.7.  f3<i<!t  i  n;;  I.a/u's/Ramp.s .  Laiincljinp  lane  widths  v^ould  be  12 

feet  and  total  ramp  width  would  be  24  feet.  Upper  limit  of  tlie  ramp 
would  be  3  feet  above  the  water  stage  that  is  equalled  or  exceeded  2- 
percent  of  the  time  (2-percent  flowline).  Ijower  limit  of  ramp  would  be 
located  4  feet  below  t  lie  annual  average  low  water  elevation.  A  minimum 
of  75  feet  in  diameter  for  a  vehicular  turnaround  would  be  required. 
Ramps  would  be  surfacid  in  scored  or  patterned  concrete  tliat  is 
reinforced  or  prestr esseci .  Ramp  gradients  would  be  between  13  and  15 
percent.  Ramp  slioulders  would  be  stabilized  to  prevent  erosion.  Six- 
inch  curbs  would  be  provided  on  both  sides  of  the  ramp.  A  total  of  30 
car/trailer  (tirking  spaces  would  be  provided. 

C.3.8.  Day-i^se  Picnic  Area.  Picnic  facilities  would  be  provided  near 
the  boat  launch  are.i.  A  minimum  of  five  picnic  tables  per  acre  and  a 
minimiun  area  of  225  square  feet  per  picnic  site  would  be  required. 

Basic  facilities  would  include: 

o  Concrete  tables  affixed  to  concrete  impact  areas. 

o  One  cooking  grill  per  table. 

o  One  trash  receptacle  per  table. 

The  parking  lot  planning  and  design  would  preserve  existing  vegetation 
for  shade  and  screening.  Car  parking  spaces  10  by  20  feet  and 
car/trailer  parking  spaces  10  by  35  feet  at  a  45-degree  angle  should  be 
provided.  All  road  and  parking  surfaces  would  be  paved  asphalt.  All 
site  work  would  be  conducted  to  minimize  impacts  on  existing  conditions 


RECOMMENDED  SITE  DEVELOPMENT 


G.3.9.  The  recommended  plan  proposes  that  six  2-acre  sites  be 
developed:  four  within  the  Lake  Ponchartrain  Basin  and  two  within  the 
Mississippi  Sound.  These  sites  are  Identified  on  plate  G-1 .  The 
Louisiana  sites  would  be  newly  developed.  The  Mississippi  sites  are 
existing  but  inadequately  developed  water  access  areas  that  require 
substantial  upgrading  to  reduce  the  intense  use  pressure  currently 
placed  on  them.  Of  the  four  proposed  recreational  sites  in  Louisiana, 
the  Frenier  Beach  and  the  Bonnet  Carre'  Spillway  recreational  areas  are 
located  on  the  southwest  side  of  Lake  Ponchartrain;  the  Point  Aux  Herbes 
and  the  Rigolets  recreational  areas  are  located  on  the  east  side  of  I.ake 
Pontchartrain.  The  proposed  recreational  areas  in  Mississippi,  Cedar 
Point  and  Wolf  River,  are  located  on  the  west  and  east  sides  of  Bay  St. 
Louis,  respectively. 

G.3.10.  In  selecting  the  proposed  recreational  development  sites, 
several  factors  were  considered.  Among  the  most  important  were 
proximity  of  location  to  the  project-affected  areas,  reasonableness  of 
land  acquisition  costs,  lack  of  or  overuse  of  available  existing  access 
areas,  and  expressed  public  desire  for  additional  boating  as  reflected 
in  opinion  surveys  and  in  the  recreational  demand-need  analysis. 

G.3.11.  Generally,  the  proposed  recreation  development  sites  would 
provide  access  in  a  linear  fashion  at  fairly  equidistant  intervals  along 
the  entire  length  of  the  project-affected  area.  The  Frenier  Beach  site 
would  provide  access  into  extreme  southwest  Lake  Ponchartrain  for 
freshwater  fishing  at  an  undeveloped  point  once  heavily  used  by  local 
fisherman  that  eroding  wave  wasli  and  wind  action  has  degraded. 

G.3.12.  The  Point  Aux  Herbes  and  the  Rigolets  sites  would  provide 
access  into  extreme  eastern  Lake  Pontchartrain,  Chef  Menteur  Pass,  the 
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sr  '  ;  I L  i  I- 1  L  111’ ,  .itki  I.. !!<:<.■■  Horgiif-  The  development  of  these 

11:0  i  iiri'eaL  pressure  on  existing  access  sites 
I  '  I  'liisi.Mii  department  of  Wildlife  and  Tisheries  ramp  at 
. e  x,i  ;  p.  ■  ra  c  ed  boaters,  fishermen,  and  shrimpers  wait  as 
iiviar  ,  to  Launch  and  retrieve  their  boats  during  the  heavy 


,.j.l  5.  dedal'  To  L  iit  and  Wolf  River  sites  would  provide  access  into  Bay 
St.  i.ouLs  and  its  backwaters  and  into  the  Wolf  River  and  Mississippi 
Sound,  a  1  fo  rd  i  ng  the  using  public  opportunity  to  pursue  various  water- 
band  at:iivities  including  both  tresh  and  saltwater  fishing,  among  the 
;ios  I  (sopular  and  lieaviiy  demanded  activities  along  the  Mississippi  Gulf 
do  I  s I . 

■..j.Ld.  The  Bonnet  Carre'  Spillway  site,  aside  from  being  a  prime  site 
;or  i'otentiai  recreational  development,  was  selected  for  the  purpose  of 
providi'ig  access  to  the  freshwater  diversion  channel,  freshwater 
div'.'rsion  structure,  and  appurtenances  during  construction  and 
icabseauenl  ijperatioa  for  inspection,  maintenance,  and  monitoring 
purposes.  Access  to  the  diversion  project  is  imperative  for  project 
o|)eration  [lurposes  during  diversion  phases.  However,  the  infrequency  of 
cui'li  n.-n;  would  allow  public  use  for  the  majority  of  the  time,  permitting 
belting  access  directly  to  both  the  diversion  channel  and  to  western 
i.ai'.e  I’onciiar  train .  This  site  is  expected  to  reduce  heavy  use  of  tlie  two 
other  existing  boat  launching  facilities  located  within  the  spillway 
p rope  r . 


FACiLLTY  UEVELOPMENT  SUMMARY 

d.1.15.  Comments  received  fr<3ra  Federal,  State,  and  local  agencies 
review  of  tlie  proposed  recreation  development  plan  were  very 
favorable.  St.  Tammany  parish  has  requested  that  similar  recreation 
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facilities  be  located  in  the  vicinity  of  Madisonville.  St.  Bernard 
Parish  Police  Jury  and  Coastal  Advisory  Committee  adopted  a  resolution 
requesting  that  recreation  facilities  be  considered  at  Fort  Proctor  in 
St.  Bernard  Parish  adjacent  to  Lake  Borgne.  The  resolution  is  exhibit 
1.  St.  Charles  parish  recommended  that  recreation  facilities  be 
developed  north  of  Airline  highway  inside  Bonnet  Carre'  spillway.  The 
facilities  should  include  provisions  for  crawfish  production  and 
management.  Considerations  to  modifying  the  proposed  recreation 
development  plan  or  the  addition  of  more  recreation  sites  would  be  given 
during  the  advanced  engineering  and  design  phase  of  the  study. 

The  facility  development  as  described  in  this  section  is  summarized  by 
type  and  number  for  each  recreational  development  site  in  table  G-3-1. 


DEVELOPMENT  COSTS 


G-1.16.  Cbst  estimates  in  1983  dollars  for  the  Initial  development  of 
each  recreational  site  as  based  upon  facilities  proposed  for  each  site 
is  shown  in  table  C-3-2. 

C.3.17.  A  contingency  factor  of  25  percent  has  been  included,  as  well 
as  10  percent  for  engineering  and  design  costs,  and  9  percent  for 
supervision  and  administration  related  to  the  construction  of 
recreational  facilities.  Land  costs  are  also  included.  Two  percent  of 
the  total  first  costs,  exclusive  of  land  costs,  s  used  for  estimating 
annual  operation,  maintenance  and  replacement  costs.  The  operation, 
maintenance,  and  replacement  (O&M)  costs  would  be  borne  by  local 
sponsors.  Because  of  the  difficulty  in  estimating  actual  O&M  costs  that 
the  local  sponsor  would  incur  for  manpower  capabilities,  existing 
equipment  inventories,  salary  requirements,  etc.,  a  2-percent  assessment 
of  the  total  separable  first  costs  of  recreational  facilities 
development,  exclusive  of  land  acquisition  costs,  was  used  to  calculate 
the  estimated  annual  O&M  costs.  This  2-percent  figure  is  consistent 
witii  approved  estimated  O&M  costs  used  for  other  US  Army  Corps  of 
Engineers  water  resource  development  projects  witti  similar  recreational 
development  administered  by  non-Federal  entities. 

DEVELOrMlTT  BEMIFTT? 

0  .  B  .  1  n  .  Benefits  for  the  recommended  rec  r  ('a  t  io  nal  devel  opmv-n  t  features 
are  calculated  by  applying  selected  unit  day  values  to  projected  annual 
use  figures  for  the  recreation  ac'tivity  types  afforded  by  respective 
facility  developments  to  arrive  at  an  annual  total  dollar  figure.  I'tore 
detailed  information  concerning  unit  d.av  values  and  use  projections  is 
containei*  in  Section  4  of  this  appondix.  Additionally,  table  r-3-3 


use  Hetermlninp  variables  were  inadequate  and  were  not  time  effective  or 
cost  effective  to  obtain.  The  application  of  a  similar  project  method 
to  derive  a  UEM  for  this  study  was  rejected  since  no  similar  project 
exists  with  adequate  surveys  and  observations  from  which  to  extrapolate 
applicable  per  capita  use  rates.  As  sufficent  excess  demand  was 
exhibited  in  the  market  area,  the  next  preferred  method,  the  capacity 
use  method  of  determining  recreation  use,  was  employed. 

UNIT  DAY  PRICE  DETERMINATION 

G.4.19.  Due  to  the  lack  of  data  necessary  for  use  of  the  travel  cost  or 
contingent  values  method  to  evaluate  recreational  benefits,  the  values 
used  In  this  study  were  derived  from  the  range  of  unit  day  values 
provided  by  the  Water  Resources  Council  (WRC)  and  updated  annually.  The 
value  ranges  for  recreation  unit  days  contained  in  the  WRC  Principles 
and  Guidelines  as  updated  for  1984  are: 

General  Recreation  -  81 .bl-SA .90 

General  Hunting  &  Fishing  -  $2.35-84.90 
Specialized  Hunting  8  Fishing  -  $11.50-819.50 

0.4.20.  Value  selection  from  these  ranges  was  determined  by  using  the 
five  criteria  and  standards  that  measure  relative  characteristics  and 
attributes  of  the  project  area  recreation  features. 

G.4.21.  WRC  definitions  were  used  to  differentiate  between  general  and 
specialized  recreation  activities.  Basically,  general  activities  are 
thought  of  as  those  common  to  an  area  and  of  normal  qualitv. 

Specialized  activities  are  more  extensive  in  use  and  relatively 
unique.  For  this  study,  big  game  bunting  and  waterfowl  bunting  are 
considered  specialized  while  small  game  hunting,  migratorv  bird  hunting, 
freshwater  and  saltwater  fishing,  and  picnicking  are  considered  general. 


C-b  i 


o  With-project  conditions:  3,707  picnic  tables  x  7.7  user 
days/table  x  91.5  -t-  .507  =  5,151,414  annual  user  days 
=  5,151,400  annual  user  days  (rounded) 


HUNTING  USE 

G.4.16.  To  calculate  hunting  man-days  available  in  the  future,  the 
various  marsh  habitats  were  projected  for  the  life  of  the  project  for 
the  with-  and  wlthout-pro jec t  conditions.  Each  habitat  type  was 
multiplied  by  Its  carrying  capacity  for  the  specific  activity  measured, 
then  totaled  to  yield  the  projected  annual  man-days  of  use.  This  data 
is  shown  on  table  G-4-1. 

G.4.17.  The  habitat  types  measivred  were  restricted  to  those  that  w>uld 
be  affected  by  the  project.  Bottomland  hardwoods  were  eliminated  from 
the  calculations  because  project  impacts  will  neither  affect  their 
destruction  nor  preservation.  As  no  net  land  use  changes  would  occur  In 
the  Mississippi  area  as  a  result  of  project  implementation,  Mississippi 
habitat  analysis  was  excluded  from  this  discussion  as  well  as  from 
tables  G-4-1,  G-4-2,  and  G-4-3. 

REGREATION  VALUATIONS 

G.4.1P.  The  Economic  and  Environmental  Principles  and  Guidelines  for 
Water  and  Related  T^nd  Resources  Implementation  Studies  describe  several 
different  methodologies  for  evaluating,  recreation  benefits.  Tlie 
preferred  means  to  forecast  use  is  to  use  regional  or  site  specific  use 
estimating  models  that  employ  the  travel  cost  method  or  contingent  value 
method  to  derive  recreational  valuations.  However,  the  use  of  either  of 
these  methods  depends  on  sufficient  base  data.  No  regional  use 
estimating  model  exists  for  any  area  of  Louisiana,  nor  is  there  a  site 
specific  use  estimator  model  (UEM)  for  this  study.  Available  data  on 
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o  The  'I  i  ss  i  ss  i  ppi  Sound  shoult!  exhibit  increaftei^  demands  on  its 
!  isPtin}’  resources,  warrantinp  the  development  of  additional  access. 

^ .  i  '  .  I'ollowinp  the  capacity  method  of  determinjt  use,  annual  fishing 
it  ti  nrlance  calculations  for  the  with-  and  without-pro ject  conditions  are 
hi  ;  p  1  ■/e  d  ;!  s  foil  ows  : 

o  i  t  hout-pro  ject  conditions:  202  boat  lanes  x  50  user  days/lane 
X  91.5  -t  .  507  =  1,822,701  annual  user  days 
=  1,822,800  annual  user  days  (rounded) 

o  Oith-project  conditions:  214  boat  lanes  x  50  user  days/lane 
X  91.5  -r  .  507  =  1,931,065  annual  user  days 
=  1,931,100  annual  user  days  (rounded) 

Annual  user  days  of  fishing  were  not  prorated  between  fresh  and 
saltwater  fishing  because  both  activities  use  the  same  facilities  and 
have  the  same  valuations. 

PICNICKING  USK 

<’,.4,15.  The  development  of  small  picnic  areas  would  be  associated  with 
the  proposed  boat  launching  areas.  Although  secondary  to  the  recreation 
use  of  boat  launching  areas,  picnicking  facilities  would  sustain  a  use 
level  that  warrants  their  inclusion  in  the  annual  visitation 
calculations.  Following  the  same  use  determination  procedure  as  used 
for  fishing,  annual  picnicking  attendance  calculations  are  as  follows: 

o  Wlthout-project  conditions:  3,677  picnic  tables  x  7.7  user 
days/table  x  91.5  -r  .507  =  5,109,725  annual  user  days 
=  5,109,700  annual  user  days  (rounded) 


on  the  sport  fishery  resource  would  vary  and  remain  highly  dependent  on 
the  time,  frequency,  volume,  and  duration  of  diversions,  but  the  fishing 
potential  and  use  of  the  overall  study  area  is  not  expected  to  be 
threatened  if  the  proposed  project  is  implemented. 

G.4.13.  As  previously  explained,  use  estimates  were  based  on  the 
capacity  use  method  for  boat  fishing.  This  use  Is  predicated  on  boat 
launching  access  that  defines  and  constrains  the  amount  of  fishing 
use.  Use  would  remain  constant  under  the  with-  and  wi  tl»ut-pro  jec  t 
conditions  since  demand  is  greater  than  supply.  As  the  saltwater 
fishing  decreases  In  the  western  areas  of  I.ake  Pon  tchar  tra  In ,  freshwater 
fishing  would  increase.  This  transfer  or  use  change  would,  in  effect, 
lower  the  freshwater  fishing  need  hut  raise  the  saltwater  fishing  need. 

G.4.14.  Although  existing  resources  and  facilities  would  sustain  equal 
use  with  the  project,  a  potential  exists  for  recreation  development, 
notably  boat  launching  areas.  The  reasoning  for  this  is: 

o  Both  freshwater  .uid  saltwater  fishing  are  in  need  of  adiiitional 
access  facilities  as  rofle<  te()  in  t  l'>'  derna  lu'-tKid 

o  Freshwater  potential  would  t'xpand  into  areas  tormerlv  used  h\’ 
saltwater  fishing.  This  potential  ,  fiowovet  ,  m,:  .>:lv  ho  expanded 

but  its  quality  would  he  maintained  with  t  tie  ren<i  ur  i  s  hmen  t  ot  t  ite  inarsti 
and  swamp  areas.  The  primary  areas  "t  this  ivtreme  wi'Stern 

edges  of  Lake  Pon  tc  har  tra  i  n  ,  si'ould  <'xperienee  ini  ii-a'.od  demand  and  need 
for  additional  launching. 

o  F^s'ern  l^ake  Pn  ntr  har  tra  i  n  slioul  d  exliihit  in<  reasei*  demands  for 
additional  access  facilities  as  saltwater  fishing  usu'  moves  east.  Such 
a  transfer  would  place  additional  strain  on  tiu'  existing  faeilitics  that 
are  In  short  supply. 


FISHING  USE 


(’.4.10.  The  major  activity  affected  by  the  proposed  project  wauld  be 
fishing.  The  extent  of  the  effect  is  difficult  to  assess  or  quantify 
diU'  to  the  nature  of  tlie  project.  If  the  proposed  project  is 
iu-[)lemented ,  saltwater  fish  and  shrimp  that  are  found  seasonally  in  many 
areas  of  Lake  Po  ntchar  tra  in  would  be  confined  to  the  extreme  eastern 
fx)rtions  of  the  lake  during  years  of  freshwater  diversion.  The  altered 
state  of  the  lake  would  not  destroy  recreational  fishing,  but  would 
transfer  the  potential  for  saltwater  fishing  to  the  east.  The  reinainlng 
freshwater  areas  would  support  an  expanded  freshwater  fishery. 

G.4.11.  The  shortage  or  need  measurements  indicate  a  potential  use  far 
in  excess  of  current  or  forecasted  levels  for  botli  fresh  and  saltwater 
fishing.  The  existing  potential  is  not  destroyed  when  transferred,  but 
retains  its  capability  to  accommodate  the  same  level  of  usage.  Areas 
that  formerly  supported  saltwater  fishing  would  be  altered  during  years 
of  freshwater  diversion  to  support  freshwater  fishing,  an  activity  that 
sustains  an  excess  demand  over  the  available  supply. 

C.4.12.  The  proposed  freshwater  diversion  would  not  decrease  the 
quantity  of  the  fishing  potential.  More  pronounced  effects  are  likely 
to  occur  in  isolated  locales,  but  the  overall  effects  would  not  be 
detrimental  to  the  system.  The  western  portion  of  Lake  Pontchar train  Is 
primarily  a  freshwater  fishing  area  at  present.  Freshwater  diversion 
that  benefits  the  marsh  and  swamp  areas  should  benefit  the  freshwater 
fishing  and  expand  its  availability.  Similar  results  should  occur  in 
the  St.  Charles  Parish  marsh.  To  the  east,  the  Rigolets,  Chef  Menteur 
Pass,  and  eastern  Lake  Rontchar train  should  retain  the  saltwater  fishing 
resource  currently  available.  The  Mississippi  Sound  area  should  not  be 
impaired  by  diversions.  The  establishment  of  oyster  reefs  in  that  area 
should  serve  to  Improve  the  fishing  potential.  The  magnitude  of  Impacts 
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thp  project  is  implemented  as  they,  also,  do  not  depend  on  salinity 
regimes.  Marsh  and  wooded  swamp  areas  that  have  suffered  due  to 
saltwater  Intrusion  would  benefit  from  the  Introduction  of  fresh  water 
as  would  related  hunting  activities.  As  a  result  of  the  project  effects 
on  marsh  and  wooded  swamp  areas,  hunting  activities  would  be  affected 
and  because  recreation  development  is  a  project  feature,  fishing  and 
picnicking  activities  would  also  be  affected. 

G.4.7.  Fishing  and  picnicking  visitations  were  calculated  by  a 
different  method  than  that  used  for  hunting. 

G.4.8.  To  determine  annual  use  for  fishing  and  picnicking,  the  optimal 
use  standards  for  boat  lanes  and  picnic  tables  presented  in  Column  7  of 
table  G-2-4  were  multiplied  by  the  number  of  existing  facilities  to 
determine  the  dally  facility  design  capacities.  The  design  capacities 
were  then  multiplied  by  91.5  high-quarter  days  to  measure  optimal  use  in 
that  period  of  the  year  where  it  would  nxost  likely  approach  the  facility 
design  capacity.  By  determining  high-quarter  use,  annual  attendance 
could  he  calculated  by  expanding  high-quarter  use  over  the  remaining 
three  quarters  of  the  year. 

G.4.9.  In  the  Outdoor  Recreation  Resources  Review  Commission  (ORRRC) 
Study  Report  No.  19,  page  363,  the  percentage  of  annual  recreation 
outings  occurring  in  the  summer  high-use  quarter  was  analyzed  to  yield  a 
conversion  factor  of  50.7  jjercent  for  active  recreational  pursuits. 
Activities  such  as  sightseeing  for  which  no  unit  standard  has  been 
developed  were  excluded.  By  applying  this  50.7  percent  conversion 
factor,  the  high-quarter  use  for  fishing  and  picnicking  can  be 
annual i zed . 
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fishing,  and  picnicking  activities  in  the  market  area.  When  this 
condition  is  present,  it  is  assumed  that  each  existing  facility  or  acre 
is  being  used  to  its  optimal  capacity:  every  boat  lane  or  picnic  table 
consistently  sustains  the  level  of  use  stated  by  the  standard  and  every 
acre  of  habitat  is  used  for  each  hunting  activity  at  a  level  equal  to 
its  optimal  biological  carrying  capacity  based  on  a  sustained  yield 
harvest.  Tiierefore,  every  Increment  or  decrement  of  the  supply  vould 
correspondingly  increase  or  decrease  the  associated  level  of  use. 

G.4.5.  Measuring  annual  attendance  in  the  previously  stated  manner  is 
consistent  with  the  Capacity  Method  of  Determining  Use  as  presented  in 
Chapter  II,  Section  VIII,  Paragrapii  2.8.9(b)(4)  of  the  Economic  and 
Environmental  Principles  and  Guidelines  for  Water  and  Related  Land 
Resources  Implementations  Studies,  10  March  1983.  Using  this  method, 
recreational  use  is  held  constant  over  time.  Therefore,  future  use 
projections  vould  not  differ  from  initial  use  projections  unless  the 
existing  facility  or  acre  is  altered  from  its  present  state.  Using  this 
method,  the  annual  use  and  valuations  for  the  study  area  can  be 
projected  and  compared  for  the  with-  and  wlthout-pro ject  conditions  with 
the  proposed  recreational  development  in  place. 

C.4.6.  Visitation  calculations  for  the  study  and  subsequent  valuations 
have  been  determined  for  those  activities  (fishing  and  picnicking)  that 
are  to  be  provided  for  under  the  recreation  development  plan  and  for 
those  hunting  activities  that  will  be  directly  affected  by  the  proposed 
freshwater  diversion.  Though  project  implementation  will  affect 
recreation  in  the  study  area,  many  popular  recreational  activities  would 
not  be  measurably  affected.  Boating,  sailing,  windsurfing,  and 
waterskiing  are  water-based  activities  that  do  not  depend  on  salinity 
regimes  and  they  should  not  be  impaired.  Land-based  activities,  even 
those  occurring  along  lakefronts  or  shorelines  such  as  camping, 
bicycling,  sightseeing,  hiking,  etc.,  are  not  expected  to  be  affected  if 
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Section  4.  RECREATIO^:AL  VISITATIONS  AND  VALUATIONS 


DETERMINATION  OF  ANNUAL  USE  ■; 

■  ■  ,'j 

■  ■-  % 

G.4.1.  Recreational  resources  of  the  study  area  are  viewed  as 
beneficiaries  of  freshwater  diversion.  Identifying  and  quantifying 
those  benefits  proved  to  be  difficult  tasks  because  traditional 
valuation  methods  could  not  be  used. 

C.4.2.  There  are  no  valid  data  available  that  measure  actual  use  of  the 
study  area.  Recommended  methods  including  site  specific  use-estimating 
models,  similar  projects  techniques,  and  regional  use  models  could  not 
be  adapted  for  this  study.  There  are  numerous  reasons  why  these  methods 
could  not  be  applied  but  the  primary  reason  is  that  the  study  area  is 
not  site  specific.  Most  traditional  recreation  evaluations  employ  site 

specific  studies  to  determine  use  at  a  project.  The  only  existing  study  ' 

from  which  use  data  could  be  extracted  is  the  1974  Fish  and  Wildlife 

Study  of  the  Louisiana  Coastal  Area  and  Atchafalaya  Basin  Floodway.  ' 

Unfortunately,  the  rejxDrt  is  dated  and,  while  some  user  survey  •  .•’i 

information  such  as  distance  to  site  is  presented,  the  information  is 

statistically  unreliable  at  the  basin  level.  In  addition,  user 

information  is  not  presented  in  a  manner  that  allows  per  capita  use 

rates  to  be  derived. 

G.4.3.  Most  recreational  evaluation  techniques  rely  cn  the  creation, 
through  development,  of  new  and  additional  recreation  opportunities  for 
public  consumption  or  use  (that  is,  n€‘w  parks,  campgrounds,  fishing 
areas)  on  which  benefits  can  be  measured  and  quantified. 

G.4.4.  The  recreational  demand-needs  analysis  determined  that  a  large 

need  exists  for  additional  opportunities  and  facilities  for  hunting,  ( 


G.3.24.  For  the  life  of  the  project,  the  non-Federal  entity  must 
operate,  maintain,  and  replace  the  recreational  areas  and  all  installed 
facilities  without  expense  to  the  Federal  Government.  Additionally, 
recreational  developments  participated  in  by  the  Corps  must  be  available 
for  the  general  public  use  on  an  equal  basis. 

G.3.25.  Local  cooperation  requirements  for  all  project  features 
including  recreation  are  presented  in  detail  in  the  Main  Report  and 
Appendix  B,  Plan  Formulai.'on. 

G.3.26.  The  distribution  of  recreation  cost  between  the  Federal 
Government  and  the  non-Federal  sponsors  as  shown  below: 

Non-Federal  Sponsors _ 


Federal 


Louisiana 


Mississippi 


Total 


COST-SHARING  REQUIREMENTS 


G.3.21.  For  the  purposes  of  determining  Federal /local  sponsor  cost- 
sharing  responsibilities,  the  Mississippi  and  Louisiana  Estuarine  Areas 
study  should  conform  to  traditional  policies  and  guidelines,  the 
President's  Cost-Sharing  Policy,  and  the  provisions  of  the  Federal  Water 
Project  Recreation  Act  of  1965  (PL  89-72)  that  require  beneficiaries  to 
bear  part  of  the  costs  of  installing  and  all  the  cost  for  managing 
recreational  developments  at  Federal  water  resources  projects. 

G.3.22.  Cost-sharing  provisions  require  that  non-Federal  public 
entitles  agree  in  a  letter  of  intent  to  participate  in  the  recreation 
development,  that  non-Federal  entitles  provide  fee  title  to  all 
additional  lands  other  than  access  roads  required  for  the  development 
and  control  of  the  recreation  areas,  and  that  the  acquisition  of  such 
lands  be  credited  towards  the  non-Federal  sponsors'  50-percent  share  of 
recreation  development  costs.  Where  the  appraised  value  of  the 
additional  recreation  lands  amounts  to  less  than  50  percent  of  the  total 
first  cost  of  recreation  development,  the  non-Federal  sponsor  must  make 
additional  contr ibutlons  sufficient  to  bring  the  non-Federal  share  to 
the  50-percent  level.  This  additional  contribution  may  consist  of  the 
actual  cost  of  carrying  out  an  agreed-upon  portion  of  the  development,  a 
cash  contribution  at  the  time  of  construction,  or  a  combination  of  both. 

G.3.23.  For  the  Bonnet  Carre'  Spillway,  no  real  estate  consldera  tions 
Mould  be  necessary  as  the  proposed  recreation  site  would  be  developed  on 
Federal  ly-owmed  land.  Ibwever  ,  non-Federal  O&M  requirements  would  apply 
for  the  life  of  the  project. 
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shows  the  computations  for  annual  visitation  and  dollar  benefits  for  the 
recommended  recreational  development  features. 


BENEFITS-COST  COMPARISON 


G.3.19.  For  the  recommended  recreation  development  features,  the 
following  benefit-cost  computation  is  applicable: 


Total  first  cost  of  construction: 
Gross  investment: 

Interest  &  amortization  factor: 
(50  year,  8  1/8  percent) 
Annual  Interest  &  amortization: 

Annual  Interest  &  amortization: 
Annual  operations  &  maintenance  c 
Total  annual  costs: 

Annual  Benefits 
Annual  Costs 


$742,680 
771  ,923 
.08292 


$  64,008 
64,008 

ts:  14,010 

$  78,017 

($  78,000)  rounded 
$  613,000 

$  78,000  -  7.9  to  1 


The  benefit-cost  ratio  of  the  proposed  recreational  development  features 
of  the  recommended  plan  is  7.9  to  1. 


G.3.20.  The  benefits  used  in  the  computation  of  the  benefit-cost  ratio 
are  only  those  attributable  to  the  proposed  recreational  development 
plan.  Other  net  recreation  benefits  that  occur  as  a  result  of  project- 
induced  terrestrial  habitat  preservation  were  not  included  in  the 
calculation.  These  other  net  recreation  benefits  have  been  identified 
and  monetarily  evaluated  in  Section  5  of  this  appendix  and  are  used  in 
computing  the  benefit-cost  ratio  for  the  overall  project. 
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TABLE 
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V.it''  i.'iMiti.'il  valiios,  fresh  and  saltwatc'r  fishinj’  were  no 
Ii>r,-er  I  oils  i 'fe  ri-i)  as  separate  activities.  Tlie  proposed  project  with 
i  rv  i  Ill’  i' i  ,s- IS  i'cii.  t  lows  precluded  exact  delineation  between  these  two 
activitiis.  Siiict'  bill  h  activities  use  identical  facilities  and  have 
ii'est  i'-al  1 1  a  >  t  i  ■  )ns  ,  further  sejiarat  ion  was  considered  superfluous. 

i : . 'i  .  2  1 .  Pro  jts  t -t  lated  recreational  activities  were  weighed  against  a 
siicpe  s  r  e()  ratine  tabl<>  [irovided  in  U'RC  Principles  and  Guidelines  that 
measures  r.  cr.  at  ion  ai  tivitii'S  offered,  available  opportunity,  carrying 
capacitv,  eas(>  of  access,  and  environmental  quality.  Of  a  maximum  score 
of  1('0,  llie  ii’easured  activities  received  60,  which  corresponded  to  Unit 
Pay  '’alues  of  for  picnicking,  “^A.PO  for  each  general  hunting,  and 

fishing  activity,  and  '?l'i.lf>  for  each  specialized  hunting  activity. 

HUNTING  VALUATIONS 

C.A.2A.  The  annual  man-day  supply  of  each  hunting  activity  was 
multipled  by  its  associated  unit  day  value  to  determine  annual  dollar 
values  for  the  witfi-  and  wf  thout-pro  ject  conditions  for  each  10-year 
increment  as  shown  in  table  G-4-2 .  The  unit  day  values  were  held 
constant  over  time  because  the  individual  hunting  potential  of  each  acre 
of  habitat  was  not  Impaired  over  time.  Any  acre  of  fresh  marsh  has  the 
same  potential  harvest  rate  in  1090  as  it  would  in  2040.  The  number  of 
acres  of  each  habitat  is  affected.  As  the  acres  of  habitat  decrease 
over  time,  the  associated  man-days  of  available  use  would 
correspondingly  decrease.  In  addition,  some  habitat  types  may  shift 
from  one  type  to  another.  As  these  shifts  occur,  some  hunting 
activities  may  Increase  and  other  types  of  hunting  activities  may 
decrease. 
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Ar  t  i  y i t  y 


Unit 

Suppl y 

Va  1  no 

Man-Hays 

Value 

Day 

U’l  tbouC 

Wi  thont 

Suppl y  Wi  th 

W  i  t  h 

V«a  ]  lie 

Project 

Pro jpct 

Project 

Project 

1978 


Bip,  Came  Ilnntinp 

15.10 

21 ,908 

330.811 

21,908 

330,811 

Small  Camo  Hnntiny 

4.20 

160,005 

072,399 

160,095 

672,309 

Migratory  Bird  Hunting 

4  .20 

36,849 

134, 766 

36,849 

154,766 

Waterfowl  ffunt  inp 

14.10 

83,686 

1,263,6^9 

83,686 

1 ,263,650 

302,538'^ 

2,421,625 

302,538 

2,421 ,635 

1990 

Rig  Game  Hunt i np 

15.10 

18,873 

284 ,982 

18,873 

284,982 

SnaM  Came  Mimtlnp 

4 . 2  o 

1 30,250 

584,888 

1 30,259 

584,888 

Migratory  Bird  Hunting 

4  .20 

34,575 

145,215 

34,575 

145,215 

Waterfowl  Hunt ing 

14.10 

78,266 

1  , 1«l ,81 7 

78,266 

1  ,181 ,81 7 

270,073 

2,106,902 

270,973 

2,196,902 

2000 

Rig  Came  Hunting 

15.10 

16,675 

251 ,792 

17,013 

256,896 

Sma  1  1  C<ame  Hun  t  i  ng 

4.20 

124,105 

521 ,241 

125,742 

528,116 

Migratory  Bird  Hunting 

4.20 

32,787 

137,705 

32,947 

138,377 

Waterfowl  Hunt  inc 

14.10 

74,021 

1,117,868 

74,846 

1,130,175 

247. S98 

2,028,607 

250,548 

2,053,564 

;>nj  (\ 

Big  Came  Hunting 

1  4  .  I  (1 

14,739 

222,559 

1 5,265 

230,502 

Sma 1  I  Came  Hun t  f  np 

4.20 

1  to, 702 

4  6  4  ,  O',  .9 

113,673 

447,427 

Migratory  Bird  Hunting 

4 . 2  0 

31 ,002 

130,40] 

31 ,422 

131  ,972 

Wa  t  e  r  f  ow 1  Hun  t i np 

15.10 

70,028 

1 ,057,474 

71  ,234 

1,075,633 

226,572 

I ,875,672 

231 ,504 

1 ,915,534 

2020 

Rig  Came  Hunting 

15.10 

13,022 

196,783 

13,724 

200,437 

Small  Came  'Hintinp 

4 . 2  0 

08  841 

415,132 

I  ni  004 

432,575 

Migratory  Bird  Hunting 

4 .20 

20,486 

123,841 

29’o77 

125,903 

Waterfowl  1 1  ng 

15.10 

66 ,271 

1  ,000,602 

67,826 

1 ,004,173 

207,620 

1 ,736,448 

2l  '>  ,32] 

1,783,088 

2020 

Rip,  Came  Hunting 

15.10 

11,527 

174.058 

\2,2h7 

186,742 

Smn 1 1  Came  Hun  f  i np 

4.20 

88,222 

370,  ■' 

ns  ^  SRo 

392,864 

Migratory  Bird  Hunting 

4.20 

27,954 

117.407 

RR  .cnr. 

1  2  0  ’  U  5 

Waterfn^^?l  Hunt  inp 

15.10 

62 ,602 

'>4  6,640 

075,5"! 

190,^06 

I  ,600,113 

100,1 20 

1,675,332 

2040 

B i p  Cano  Hunt  i nr 

15.10 

1 o^Rns 

1  54 ,065 

11,160 

1  58,6  52 

Sma  1  1  Ca^io  Hur' t  f  nr 

4  .r’o 

331  ,"68. 

84,165 

354,685 

‘M’grarnry  Bird  Hunt  (nr 

4.20 

2h/j20 

Ill, 384 

27,307 

114,680 

'•/a  r  f  r  f  nv  ^  'U' t  i  nr 

15.10 

"06 ,306 

61 ,570 

020,707 

1  7  5 , 1  •’  1 

I  ,402,723 

185,209 

1  ,  570,7  3  3 

FISHING  AND  PICNICKING  VALUATIONS 


G.4.2S.  Anniia]  fishing  anH  picnlckinj^  values  were  calculated  in  a 
manner  similar  to  hunting  values.  Annual  use  was  multiplied  by  the  unit 
day  value  for  the  with-  and  wi thout-pro ject  conditions  to  determine 
annual  valuations.  Differences  in  annual  with-  and  wi thout-pro ject 
fishing  and  picnicking  valuations  are  due  solely  to  the  increased  use 
provided  by  the  recreation  development  plan.  In  the  absence  of  the 
recreational  development  plan,  fishing  and  picnicking  use  and  valuations 
for  the  with-project  conditions  would  be  identical  and  equal  to  the 
without-pro ject  conditions.  Annual  valuations  for  fishing  and 
picnicking  are  given  as  follows: 

o  Fishing 

Without-pro ject  conditions:  1,822,800  annual  user  days  x 
$4.20  unit  day  value  =  $7,655,760  annual  value 

=  $7,656,0^0  annual  value  (rounded) 

With-project  conditions:  1,931,100  annual  user  days  x 
$4.20  unit  day  value  =  $8,110,620  annual  value 

=  8,111,000  annual  value  (rounded) 


o  Picnicking 


Wi thout-pro ject  conditions:  5,109,700  annual  user 
$3.80  unit  day  value  =  $19,416,860  annual  value 

$19,417,000  =  annual  value 


days  X 

(rounded) 


With-project  conditions:  5,151,400  annual 
$3.80  unit  day  value  =  $19,575,320  annual 

=  $19,575,000  annual 


user  days  x 
value 

value  (rounded  1 


TOTAL  VAIJ;.ATI0NS 


G.A.26.  Total  recreation  va !  ua  t  io  ns  w-rt-  ob'ained  by  adding  together 
the  annual  fishing,  picnicking,  and  iiimting  values.  Table  G-4-3  shows, 
in  summary,  the  total  man-days  and  values  of  these  activities  for  each 
10-year  increment  for  the  witli-  and  wi  thout-pro  ject  conditions. 

Benefits  are  obtained  by  subtracting,  tlic  future  wi  thout-pro  ject  values 
from  the  future  with-projett  values. 


TAiii.i-: 

TOIAI.  RKCKi-ATK).';  I.'.SI'  /V\’D  VALl'l! 
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Section  5.  PLAN  IMPACT  ASSESSMENT 


CONSTRUCTION  IMPACTS 

G.5.1.  Cbnstruction  of  the  proposed  freshwater  diversion  structure, 
diversion  channel,  and  appurtenances  in  the  Bonnet  Carre*  Spillway  would 
necessitate  clearing  1,811  acres,  including  areas  designated  for  dredged 
material  disposal. 

G.3.2.  >fost  recreational  pursuits  would  not  be  permanently  impaired  by 
the  construction  activities.  There  would  be  some  temporary  and  short 
term  interruptions,  deterrents,  and  obstructions  to  use  during  the 
construction  period.  However,  these  impacts  should  abate  and  a  full 
recovery  of  recreational  uses  should  ensue  within  a  short  time  frame. 

G.5.3.  Hunting  activities  would  be  permanently  affected  as  the 
destroyed  habitat  types  are  not  predicted  to  recover  over  the  project 
life.  The  acreage  of  the  habitat  types  affected  by  construction  include 
618  acres  of  wooded  swamp,  56  acres  of  scrub  shrub,  1,074  acres  of 
developed  land,  and  63  acres  of  water.  Of  the  affected  habitat  types, 
only  the  wooded  swamp  acreage  is  of  enough  significance  to  quantify. 
Annual  man-days  of  hunting  and  the  associated  dollar  losses  from 
construction  Impacts  have  been  determined  for  the  wooded  swamp  acreage 
as  follows: 
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TOTAL 


80 

15.10 

1208 

524 

4  .20 

2,201 

- 

4.20 

- 

33 

15.10 

498 

637 

Man-Days 

3907 

G.'i.A  The  annual  hunting  loss  of  637  man-days  would  remain  a  constant 
annual  loss  thoughout  the  project  life.  These  hunting  losses  are  not 
attributable  to  the  recreational  features  of  the  proposed  project.  As 
such,  they  are  not  measured  against  the  recreational  development  plan's 
Incremental  benefit-cost  calculations  presented  in  Section  3  of  this 
appendix.  These  losses  are  taken  into  account  in  the  overall  project 
benefit-cost  calculations  as  detailed  in  Appendix  F,  Economics.  Losses 
resulting  from  construction  of  the  six  2-acre  recreation  development 
sites  are  considered  to  be  of  minor  significance. 

WITH-  AND  WITHOUT-PROJECT  BENEFIT  COMPARISON 

C.3.5.  Other  than  the  hunting  losses  due  to  construction,  the  proposed 
Mississippi  and  Lousiana  Estuarine  Areas  project  would  not  cause  any 
dlscernable  adverse  Impacts  on  the  existing  recreational  resources  of 
the  study  area.  With  the  recreational  development  plan  Incorporated  as 
an  Integral  project  feature,  the  future  with-project  conditions  would 
increase  recreational  use  over  the  future  without-pro ject  conditions. 
When  compared  with  the  future  without-pro ject  conditions,  the  future 
with-project  conditions  reflect  a  net  annual  increase  of  160,088  annual 
man-days  valued  at  $690,000  by  the  year  2040  (exclusive  of  the 
development  costs). 
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Colonel  Robert  C.  Lee, 

District  Engineer 

New  Orleans  District 

Corps  of  Engineers 

Post  Office  Box  60267 

New  Orleans,  Louisiana  70160 


KE:  Mississippi  Louisiana 

Estuarine  Study 


Dear  Colonel  Lee: 

Enclosed  is  a  resolution  unanimously  adopted 
by  the  Police  Jury  and  recommended  by  the  St.  Bernard 
Parish  Coastal  Advisory  Committee  to  consider  a 
recreational  site  in  St.  Bernard  Parish  under  the 
above  referenced  study.  Also  included  is  preliminary 
information  on  the  recreation  potential  at  Fort 
Proctor.  The  Police  Jury  is  currently  working  to 
stabilize  the  Fort,  which  is  in  lanqcr  of  becoming 
completely  severed  from  the  land  because  of  erosion. 
Recreational  o},’portun  1 1  i  es  would  complement  our 
efforts  to  [ircsorve  the  Fort  and  [irovide  access 
for  the  public  to  appreciate  both  an  im.portant  his¬ 
torical  asset  and  tlio  valuable  fishery  resources 
in  I  lake  Borg  no. 

Vie  appreciate  your  cons  icierat  i  on  and  would 
be  pleased  to  provide  additional  information  if 
needed.  Should  questions  arise,  please  contact 
Margaret  Balzer  of  mv  staff. 

;■  1  ncere  1  y  , 

/•  .  y  jy.  ,.-/.  ,  . 

XJACK  A.  STEPHENS 
D I  RECTOR/SEC RE  i'A R  Y 
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EXTRACT  OF  THE  OFFICIAL  PROCEEDINGS  OF  THE  POLICE  JURY  OF 
THE  PARISH  OF  ST.  BERNARD,  STATE  OF  LOUISIANA,  TAKEN  AT 
A  REGULAR  MEETING  HELD  AT  CHALMETTE,  LOUISIANA,  IN  THE 
POLICE  JURY  CHAMBERS  ON  TUESDAY,  FEBRUARY  7,  1984  AT 
ELEVEN  O'CLOCK  A.M. 

On  motion  of  Mr.  Rodriguez,  seconded  by  Mr. 
Cannizaro,  it  was  moved  to  adopt  the  following 
r  eso lu  t ion : 


Rcrioi;:  ^  Haygertv 


Johfi  M  Ciinnisaro 
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RESOLUTION  #11-84 

WHEREAS,  The  Mi ss iss ippi- Lou i s iana  Estuarine  Study 
provides  for  six  recreational  sites  to  increase  public 
acce's  to  water  dependent  recreation:  and 

WHEREAS,  The  diversion  of  fresh  water  in  the  vici¬ 
nity  of  the  Bonne  Carre  Spillway  will,  according  to  the 
Corps  of  Engineers,  significantly  increase  fishery  pro¬ 
duction  in  Lake  Borgne  and  thereby  increase  recreational 
opportunities;  and 

WHEREAS,  the  plans  developed  for  the  stabilization 
of  Fort  Proctor  include  some  preliminary  ideas  for 
recreationa..  development;  and 

WHEREAS,  the  Corps  of  Engineers  did  not  investigate 
or  tentatively  select  a  site  in  St.  Bernard  Parish ; 

NOW  THEREFORE  BE  IT  RESOLVED  that  the  St.  Bernard 
Parish  Police  Jury  does  hereby  request  that  the  Corps  of 
Engineers  evalaute  and  incorporate  Fort  Proctor  as  a 
recreational  site  in  the  Mississippi- Louisiana  Estuarine 
S  tudy ; 

FURTHER  BE  IT  RESOLVED  that  if  the  Fort  Proctor  Site 
is  inappropriate  other  recreation  sites  be  investigated 
within  St.  Bernard  Parish. 

The  above  and  foregoing  having  been  submitted  to  a 

vote,  the  vote  thereupon  resulted  as  follows: 

YEAS:  Messrs:  Guillot,  Haggerty,  Cannizaro, 

Gorbaty,  Cusimano,  Munster, 

Licciardi,  Landry,  Henderson 
and  Rodriguez. 

NAYS:  None. 

ABSENT:  None. 

And  the  motion  was  declared  adopted  on  the  7th  day 
of  February  1984. 

CERTIFICATE 


I  HEREBY  CERTIFY  that  the  above  and  foregoing  is  a 
true  and  correct  copy  of  a  motion  adopted  at  a  regular 
meeting  of  the  Police  Jury  held  £tt  Chalmette,  Louisiana 
on  the  7th  day  of  February,  1984. 

Witness  my  hand  and  the  seal 
of  the  Parish  of  St.  Bernard 
on  the  df.h  day  of-^ebruary,  1984. 


.'PR 
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CEDAR  POINT 
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MISSISSIPPI  -  LOUISIANA  ESTUARINE  ARRAS  STUDY 


Report  on  Freshwater  Diversion  to  the  Lake  Ponchartraln 
Basin  anfl  Mississippi  Sound 


Appendix  H 


WATER  QUALITY 


H.0.1.  This  appendix  presents  a  description,  a  comparison,  and  an 
evaluation  of  existing  water  quality  in  a  segment  of  the  Mississippi 
River  near  New  Orleans  and  In  two  adjacent  estuarine  areas  -  the  Lake 
Pontchartraln  Basin  and  the  west  Mississippi  Sound.  Additionally, 
information  related  to  the  general  quality  of  selected  water  bodies 
located  in  the  Mississippi  Coastal  River  and  Pascagoula  River  Basins  is 
presented.  Applicable  standards  and  criteria  are  used  to  gage  existing 
water  quality  in  these  areas.  The  comparative  evaluation  of  existing 
water  quality  provides  a  basis  for  Identifying  potential  water  quality  - 
related  Impacts  associated  with  diverting  Mississippi  River  waters 
enhance  wildlife  and  fisheries  resources  In  the  Lake  Pontchartraln  Basin 
and  west  Mississippi  Sound  areas. 

n.0.2.  The  monthly  probability  distributions  of  key  water  quality 
parameter  levels  In  the  Mississippi  River  and  estimated  supplemental 
discharge  requirements  provide  a  measure  of  parameter  loading  rates  that 
might  be  realized  during  freshwater  diversion  periods.  Parameter 
loading  rate  estimates  and  an  assessment  of  background  conditions  in  the 
primary  receiving  estuarine  areas  are  used  to  estimate  water  quality- 
related  Impacts  of  the  proposed  freshwater  diversion. 


SECTION  1.  WATER  QUALITY  STANDARDS  AND  CRITERIA 


H.1.1.  The  Louisiana  Environmental  Control  Commission*  (LECC)  and  the 
Mississippi  Department  of  Natural  Resources-Bureau  of  Pollution  Control 
have  published  standards  and  the  US  Environmental  Protection  Agency 
(EPA)  has  established  ambient  water  quality  criteria  that  are  applicable 
to  surface  waters  In  the  study  area. 

APPLICABLE  LOUISIANA  STATE  STANDARDS 


H.1.2.  The  LECC  has  established  general  descriptive  water  quality 
standards  that  apply  to  all  waters  In  the  State  of  Louisiana.  The 
general  descriptive  standards  relate  to  the  condition  of  the  water  as 
affected  by  waste  discharges  or  human  activity  as  opposed  to  purely 
natural  phenomena. 

DESCRIPTIVE  WATER  QOALITT  STANDARDS 

H.1.3.  Floating,  Suspended,  and  Settleable  Solids.  There  shall  be  no 
substances  present  In  concentration  sufficient  to  produce  distinctly 
vlsl>']e  turbidity,  solids  or  scum,  nor  shall  there  be  any  formation  of 
slimes,  bottom  deposits,  or  sludge  banks  attributable  to  waste 
discharges  from  municipal.  Industrial,  or  other  sources  Including 
agricultural  practices. 

n.1.4.  Settleable  and  suspended  solids  shall  not  reduce  the  depth  of 
the  compensation  point  for  photosynthetic  activity  by  more  than  10 
percent  from  the  seasonally  established  norm  for  aquatic  life. 
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n.1.5.  Taste  and  Odor.  Taste-  and  odor-producing  su^stances  shall  he 
limited  to  conentratlons  that  will  not  interfere  with  the  production  of 
potable  water  by  reasonable  water  treatment  methods,  or  Impact 
unpalatable  flavor  to  food  fish,  including  shellfish,  or  result  In 
offensive  odors  arising  from  the  waters,  or  otherwise  Interfere  with  the 
reasonable  use  of  the  waters. 

H.1.6.  Toxic  Substances.  There  shall  not  be  sul'stances  present  In 
quantities  that  alone  or  In  combination  will  be  toxic  to  animal  or  plant 
life.  Tn  all  cases,  the  level  shall  not  exceed  10  percent  of  the  16- 
hour  median  tolerance  limit.  Blossay  techniques  will  be  used  In 
evaluation  toxicity  utilizing  methods  and  species  of  test  organisms 
suitable  to  the  purpose  at  hand.  In  cases  where  the  stream  Is  used  as  a 
public  water  supply,  the  level  of  toxic  substances  shall  not  exceed  the 
levels  established  by  the  latest  edition  of  US  Public  Health  Service 
drinking  water  standards. 

H.1.7.  Oils  and  Oreases.  There  shall  be  no  free  or  floating  oil  or 
grease  present  In  sufficient  quantities  to  Interfere  with  the  designated 
uses,  nor  shall  emulsified  oils  be  present  In  sufficient  quantities  to 
Interfere  with  the  designated  uses. 

II.l.P.  Foaming  or  Frothing  Materials.  There  shall  be  none  of  a 
preslstent  nature. 

H.l.*!.  Nutrients.  The  naturally-occurring  nitrogen-phosphorus  ratio 
shall  he  maintained.  On  completion  of  detailed  studies  on  the 
naturally-occurring  levels  of  the  various  macro-  and  ml cronutrlents ,  the 
state  will  establish  numerical  limits  on  nutrients  where  possible. 

H.1.10.  Turbid Ity.  There  shall  no  substantial  Increase  In  turbidity 
from  ambient  conditions  due  to  waste  discharges. 
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Esthetics.  The  waters  of  the  state  shall  he  malntalnet^  in  an 


esthetlcally  attractive  condition  and  shall  meet  the  generally  accepted 
esthetic  qualifications.  All  waters  shall  be  free  from  such 
concentrations  of  substances  attributable  to  wastewater  or  other 
discharges  sufficient  to: 

o  settle  to  forpi  objectionable  deposits. 

o  float  as  debris,  scum,  oil,  or  other  matter  to  form  nuisances, 
o  result  in  oh ject lonahle  color,  odor,  taste,  or  turbidity, 
o  injure  or  ^e  toxic  to  or  produce  adverse  physiological  response 
in  humans,  animals,  fish,  shellfish,  wildlife,  or  plants, 
o  produce  undesirable  or  nuisance  aquatic  life. 

!I.1.12.  Other  Material.  Limits  on  other  substances  not  specified  in 
these  water  quality  standarr's  stiall  be  in  accord  with  recommendations 
set  by  the  LECC  or  the  Louisiana  Department  of  Health  and  Human 
Resources  Administration  for  municipal  raw  water  sources. 

MTJMERICAL  WATER  QUALITY  STANDARDS 

H . 1  . 1 1 .  LECC  has  also  established  numerical  standards  that  anply  to 
specific  surface  waters  of  Louisiana  as  well  as  their  navigable 
tributaries,  distributaries,  and  ancillary  streams  and  water  bodies. 

The  numerical  standards  apply  specifically  to  substances  or  conditions 
attributed  to  waste  discharge  or  activities  of  man  as  opposed  to  nurelv 
natural  phenomena.  Table  11-1-1  lists  selected  Louisiana  surface  waters 
in  the  study  area  for  which  numerical  standards  have  been  published. 
Table  H-l-l  also  includes  des ignated-use  categories  for  the  surface 
waters  listed. 


TABLE  11-1-2 


SELECTED  MISSISSIPPI  STATE  SURFACE  WATERS  IN  THE  STUDY  AREA 
AMD  WATER  USE  CLASSIFICATIONS 


From 

To 

Class  If Icat Ion 

• 

’earl  River 

Rvram  Bridge 

Miss.  Sound 

Recreation 

IOASTAL  RASIM 

lanps  I.ake 

I'eadwa  t  ers 

Miss.  Sound 

Shellfish 

Harvesting 

i 

layou  Ciimhest 

Headwaters 

Miss.  Sound 

Shellfish 

Harvest  1 ng 

SIloxl  Ray 

Highway  90 

Miss.  Sound 

Shellfish 

Harvesting 

i 

Davis  Bayou 

Headwaters 

Biloxi  Bay 

Shellfish 

Harvesting 

Sravellne  Bayou 

Gravellne  Bay 

Miss.  Sound 

Shellfish 

Harvesting 

» 

Jourdan  River 

Highway  603 

St.  Louis  Bay 

Recreation 

Malllnl  Bayou 

St.  Louis  Bay 

St.  Louis  Bay 

Shellfish 

Harvest Ing 

• 

Miss.  Sound 

Pass  Christian  Reef- 
Henderson  Point 

Cont iguous 

Miss.  Coastline 

Recreat Ion 

Shellfish 

Harvesting 

» 

St.  Louis  Bay 

Harr  Ison-IIancock 

Counties 

Shellfish 

Harvest Ing 

PASCAGOULA  RIVER  BASIN 

Escatawpa  River 

Mile  10 

Pascagoula  Rive 

r  Fish  and 

Wild] Ife 

• 

Pascagoula  River 

6  Ml.  North  of 

MS  Hwv.  26 

George  County 

Cumbest  Bluff 
lackson  County 

Recreat Ion 
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H.l.Sn.  Phenolic  Compounds.  There  shall  be  no  substances  added  which 
will  cause  the  phenolic  content  to  exceed  0.05  mg/L  (phenol). 

H.1.51.  Dissolved  oxygen.  Dissolved  oxygen  concentrations  shall  he 
maintained  at  a  dally  average  of  not  less  than  5  0  mg/L  with  an 
Instantaneous  minimum  of  not  less  than  4.0  mg/L  In  streams,  shall  he 
maintained  at  a  dally  average  of  not  less  than  5.0  mg/L  with  an 
Instantaneous  minimum  of  not  less  than  4.0  mg/L  In  estuaries  and  In  the 
t Idally-af fected  portions  of  streams;  and  shall  be  maintained  at  a  daily 
average  of  not  less  than  5.0  mg/L  with  an  instantaneous  minimum  of  not 
less  than  4.0  mg/L  In  the  eplllmnlon  for  lakes  and  Impoundments  that  are 
not  stratified. 

H.1.52.  Selected  Mississippi  state  surface  waters  In  the  study  area  and 
their  designated  use  classification  are  listed  in  table  II-1-2. 

FPA  WATSR  QUALITY  CRITERIA 

H.1.5?.  The  EPA  has  established  ambient  water  quality  criteria 
applicable  to  surface  waters  In  the  study  area.  Criteria  for  the 
protection  of  aquatic  life  and  Its  uses  are  shown  In  tables  H-1-3  and 
n-1-4.  The  criteria  listed  in  these  tables  have  been  developed  for 
various  metals,  organics,  and  inorganics  for  the  protection  of 
freshwater  aquatic  life,  marine  and  estuarine  aquatic  life,  and  public 
fi  ea  1 1  b  . 


H.1.4S.  Dissolved  oxygen.  Dissolved  oxygen  concentrations  shall  he 
maintained  at  a  dally  average  of  not  less  than  5.0  mg/L  with  an 
} ns tantaneous  minimum  of  not  less  than  4.0  mg/L  In  streams;  shall  he 
maintained  at  a  dally  average  of  not  less  than  5.0  mg/L  with  an 
Instantaneous  minimum  of  not  less  than  4.0  mg/L  In  estuaries  and  In  the 
tidal ly  affected  portions  of  streams;  and  shall  he  maintained  at  a  dally 
average  of  not  less  than  5.0  mp/L  with  an  Instantaneous  minimum  of  not 
less  than  4.0  mg/T.  in  the  epllimnlon  (l.e.,  the  surface  layer  of  lakes 
and  Impoundments  that  are  thermally  stratified,  or  five  feet  from  the 
water's  surface  or  mid-depth  If  the  lake  or  impoundment  Is  less  than  10 
feet  deep  at  the  point  of  sampllngl  for  lakes  and  impoundments  that  are 
not  stratified. 

FISH  A.ND  WILDLIFE 

K.l.4f>.  Haters  In  this  classification  are  intended  for  fishing  and  for 
propagation  of  fish,  aquatic  life,  and  wildlife. 

H.1.47.  Bacteria.  Fecal  collform  shall  not  exceed  a  geometric  mean  of 
2,000/100  mL,  nor  shall  more  than  ten  percent  (10%)  of  the  samples 
examined  during  any  month  exceed  4,000/100  mL. 

D.1.48.  Specific  Conductance.  There  shall  he  no  substance  added  to 
Increase  the  conductivity  above  1,000  mlcronhos/cm  for  freshwater 
streams. 

’rl.1.49.  Dissolved  Solids.  There  shall  he  no  substances  added  to  the 
waters  to  cause  the  dissolved  solids  to  exceed  750  mg/L  as  a  monthly 
average  value,  nor  exceed  1,500  mg/L  at  any  time  for  freshwater  streams. 
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Instantaneous  tnlnimum  of  not  less  than  4.0  mg/L  In  estuaries  and  in  the 
tidally-af fected  portions  of  streams;  and  shall  be  maintained  at  a  daily 
average  of  not  less  than  5.0  mg/L  with  an  instantaneous  minimum  of  not 
less  than  4.0  mg/L  in  the  epilimnion  [i.e.,  the  surface  layer  of  lakes 
and  impoundments  that  are  thermally  stratified  or  five  feet  from  the 
water's  surface  (mid-depth  if  the  lake  or  Impoundment  is  less  than  10 
feet  deep  at  the  point  of  sampling)  for  lakes  and  Impoundments  that  are 
not  stratified.] 

KECREATION 

H.1.40.  The  quality  of  waters  in  this  clasf if Icat ion  are  to  be  suitable 
for  recreational  purposes,  including  such  water  contact  activities  as 
swimming  and  water  skiing.  The  waters  shall  also  he  suitable  for  use 
for  which  waters  of  lower  quality  will  be  satisfactory. 

H.1.41.  In  considering  the  acceptability  of  a  proposed  site  for 
disposal  of  bacterial ly-related  wastewater  in  or  near  waters  with  this 
classification,  the  Permit  Board  shall  consider  the  relative  proximity 
of  the  discharge  to  areas  of  actual  water  contact  activity. 

H.1.42.  Bacteria.  Fecal  coliform  shall  not  exceed  a  geometric  mean  of 
200  per  100  mL  nor  shall  more  than  ten  percent  (lOZ)  of  the  samples 
examined  during  any  month  exceed  400  per  100  mL. 

H.1.43.  Specific  Conductance.  There  shall  be  no  substances  added  to 
Increase  the  conductivity  above  1,000  mlcromhos/cm  for  freshwater 
streams. 

H.1.44.  Dissolved  Solids.  There  shall  be  no  substances  added  to  the 
water  to  cause  the  dissolved  solids  to  exceed  750  mg/L  as  a  monthly 
average  value,  nor  exceed  1500  mg/L  at  any  time  for  freshwater  streams. 
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aquatic  organisms.  Requirements  for  zones  of  passage  as  referenced  In 
Section  I  (8)  of  Water  Quality  Criteria  For  Intrastate,  Interstate  and 
Coastal  Waters  shall  apply.  In  addition  to  the  general  requirements  of 
Section  I  (2),  the  temperature  shall  be  measured  at  a  depth  of  5  feet  In 
waters  10  feet  or  greater  In  depth;  and  for  those  waters  less  than  10 
feet  In  depth,  temperature  criteria  will  be  applied  at  mid-depth. 

SHELLFISH  HARVESTING  AREAS 

H.1.36.  Waters  classified  for  this  use  are  for  propagation  and 
harvesting  shellfish  for  sale  or  use  as  a  food  product.  These  waters 
shall  meet  the  requirements  set  forth  In  the  latest  edition  of  the 
National  Shell^'lsh  Sanitation  Program,  Manual  of  Operations,  Part  I, 
Sanitation  of  Shellfish  Growing  Areas,  as  published  by  the  US  Public 
Health  Service. 

H.1.37.  In  considering  In  the  acceptability  o  x  proposed  site  for 
disposal  of  bacterlally-related  wastewater  In  or  near  waters  with  this 
classification,  the  Permit  Board  shall  consider  the  relative  proximity 
of  the  discharge  to  shellfish  harvesting  beds. 

H.1.38.  Bacteria.  The  median  fecal  collform  MPH  (Most  Probable  Number) 
of  the  water  shall  not  exceed  14  per  100  mL,  and  not  more  than  ten 
percent  (10?!)  of  the  samples  shall  ordinarily  exceed  an  MPN  of  43  per 
100  ml.  In  those  portions  of  areas  most  probably  exposed  to  fecal 
contamination  during  most  vinfavorable  hydrographic  and  pollutlonal 
cond It  Ions . 

H.1.39.  Dissolved  Oxygen:  Dissolved  oxygen  concentration  shall  be 
maintained  at  a  dally  average  of  not  less  than  5.0  mg/L  with  an 
instantaneous  minimum  of  not  less  than  4.0  mg/L  In  streams;  shall  he 
maintained  at  a  daily  average  of  not  less  than  5.0  mg/L  with  an 
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limit  ^ased  on  available  data.  The  concentration  of  toxic  pollutants 
that  are  cumulative  and/or  persistent  may  he  further  limited  on  a  case- 
by-case  basis. 

H.1.33.  Available  references  to  be  used  in  determining  toxicity 
limitations  shall  Include,  but  not  be  limited  to  Quality  Criteria  for 
Water  (Section  304  (a)),  Tederal  Regulations  under  Section  307,  and 
Federal  Regulations  under  Section  1412  of  the  Public  Health  Service  Act 
as  amended  by  the  Safe  Drinking  Water  Act  fPub.  L.  R3-523).  The  use  of 
such  Information  should  be  limited  to  that  part  applicable  to  the 
indigenous  aquatic  community  found  in  the  State  of  Mississippi. 

H. 1.34.  pH .  The  normal  pH  of  the  waters  shall  be  6.0  to  8.3  and  shall 
nor  be  caused  to  vary  more  than  1.0  unit;  however,  should  the  background 
pH  be  outside  the  6.0  to  8.3  limits,  it  shall  not  be  changed  more  than 

I. 0  unit  unless  after  the  change  the  pH  will  fall  within  the  6.0  to  8.3 
limits,  and  the  Commission  determines  that  there  will  be  ro  detrimental 
effect  on  stream  usage  as  a  result  of  the  greater  pH  change. 

H.1.35.  Temperature .  The  maximum  temperature  rise  above  natural 
temperature  shall  not  exceed  3°F  In  streams,  lakes,  and  reservoirs  nor 
shall  the  maximum  water  temperature  exceed  OO^F,  except  that  In  the 
Tennessee  River  the  temperature  shall  not  exceed  86°F.  Tn  lakes  and 
reservoirs,  there  shall  be  no  withdrawals  from  or  discharge  of  heated 
waters  to  the  hypolimnlon  unless  it  can  be  shown  tliat  such  discharge 
will  be  beneficial  to  water  quality.  In  all  waters,  the  normal  daily 
and  seasonal  temperature  variations  that  were  present  before  the 
addition  of  artificial  beat  shall  be  maintained.  The  discharge  of  any 
heated  waste  Into  any  coastal  or  estuarine  waters  shall  not  raise 
temperatures  more  than  4°F  above  natural  during  the  period  October 
tl'rough  May  nor  more  than  1.3'’F  above  natural  for  the  months  June 
through  September.  There  shall  be  no  thermal  block  to  the  migration  of 


H.1.29.  Waters  shall  he  free  from  substances  attributable  to  municipal, 
industrial,  agricultural,  or  other  discharges  in  concentrations  or 
combinations  which  are  toxic  or  harmful  to  humans,  animals  or  other 
aquatic  life. 

H.1.30.  Municipal  wastes.  Industrial  wastes,  or  other  wastes  shall 
receive  effective  treatment  or  control  In  accordance  with  Sections  301, 
306,  and  307  of  the  Federal  Water  Pollution  Control  Act  Amendments  of 
1972.  A  degree  of  treatment  greater  than  defined  in  these  sections  may 
be  required  when  necessary  to  protect  legitimate  water  use. 

H.1.31.  *Dlssolved  Oxygen.  For  diversified  warm  water  biota,  including 
game  fish,  the  dally  dissolved  oxygen  concentration  shall  be  maintained 
at  a  minimum  of  not  less  than  4.0  mg/L  during  the  low  7-day,  once-ln- 
ten-years  flow.  However,  at  all  greater  flows  dissolved  oxygen  shall  be 
maintained  at  not  less  than  5.0  mg/L,  assuming  there  are  normal  seasonal 
and  daily  variations  above  this  level;  except  that  under  extreme 
conditions,  with  the  same  stipulations  as  to  seasonal  and  dally 
variations,  the  dissolved  oxygen  level  may  range  between  5.0  mg/L  and 
4.0  mg/L  for  short  periods  of  time,  provided  that  the  water  quality  is 
maintained  In  favorable  conditions  In  all  other  respects. 

H.1.32.  Toxic  Substances,  Color,  Taste,  and  Odor  Producing 
Substances .  There  shall  be  no  substances  added,  whether  alone  or  In 
combination  with  other  substances,  that  will  Impair  the  use  of  waters 
from  that  which  It  Is  classified.  The  concentration  of  toxic  pollutants 
shall  not  exceed  one-tenth  (1/lOth)  of  the  96-hour  median  tolerance 


*  The  current  applicable  dissolved  oxygen  standard  for  Mississippi  was 
promulgated  by  EPA  on  April  30,  1979  and  Is  presented  In  subsequent 
paragraphs  for  specific  designated  water  use  classifications. 
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The  monthly  arlthemetlc  average  of  total  collform  MPN  (most  probable 
number)  shall  not  exceed  10,000/100  laL  nor  shall  the  monthly  arithmetic 
average  of  fecal  collforms  exceed  2,000/100  mL. 

o  Standard  No.  4  -  Shellfish  Propagation 

The  median  fecal  collform  bacteria  concentration  should  not  exceed 
14  MPN/100  mL  with  not  more  than  10  percent  of  samples  exceeding  43 
MPN/100  mL  for  the  taking  of  shellfish. 


APPLICABLE  MISSISSIPPI  STATE  STANDARDS 


H.1.25.  The  Mississippi  Department  of  Natural  Resources  -  Bureau  of 
Pollution  Control  has  published  water  quality  standards  that  are 
applicable  to  inland  and  coastal  waters  of  Mississippi.  These  standards 
relate  to  the  condition  of  the  water  body  as  affected  by  waste 
discharges  or  human  activity  as  opposed  to  purely  natural  phenomena. 

MINIMDN  CONDITIONS  APPLICABLE  TO  ALL  HATERS 

H.1.26.  Waters  shall  be  free  from  substances  attributable  to  raunclpal. 
Industrial,  agricultural  or  other  discharges  that  will  settle  to  form 
putrescent  or  otherwise  objectionable  sludge  deposits. 

H.1.27.  Waters  shall  be  free  from  floating  debris,  oil,  scum,  and  other 
floating  materials  attributable  to  munlc'oal.  Industrial,  agricultural 
or  other  discharges  In  amount  sufficient  to  be  unsightly  or  deleterious. 


H.1.28.  Waters  shall  be  free  from  materials  attributable  to  municipal. 
Industrial,  agricultural  or  other  discharges  producing  color,  odor,  or 
other  conditions  In  such  degree  as  to  create  a  nuisance. 
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DO  concentration  In  surface  coastal  waters  shall  he  greater  than  5 
mg/L  except  when  the  upwelllngs  and  other  natural  phenomena  may  cause 
the  concentration  to  be  depressed. 

H.1.2'^.  Bacterial  Standards.  The  bacterial  standard  applicable  to  a 
particular  stream  segment  depends  on  the  use  classification  of  that 
Individual  stream  segment.  Limitations  are  placed  on  either  fecal  or 
total  collform  content,  or  a  combination  of  both.  In  order  to  achieve 
the  stream  sanitary  quality  required  for  the  most  restrictive  stream 
water  usage. 

H.1.24.  For  each  Individual  Louisiana  stream  segment,  one  of  the 
following  four  standards  Is  applicable  according  to  present  and 
anticipated  usage  of  the  stream  waters: 

o  Standard  No.  1  -  Primary  Contact  Recreation 

Based  on  a  minimum  of  not  less  than  5  samples  taken  over  not  more 

than  a  30-day  period,  the  fecal  collform  content  shall  not  exceed  a  log 

mean  of  200/100  mL  nor  shall  more  than  10  percent  of  the  total  samples 
during  any  30-day  period  exceed  400/100  mL. 

o  Standard  No.  2  -  Secondary  Contact  Recreation 

Based  on  a  minimum  of  not  less  than  five  samples  taken  over  not  more 
than  a  30-day  period,  the  fecal  collform  content  shall  not  exceed  a  log 
mean  of  1,000/100  mL  nor  shall  more  than  10  percent  of  the  total  samples 

during  any  30-day  period  equal  or  exceed  2,000/100  mL. 

o  Standard  No.  3  -  Public  Water  Supply 


i 
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H.1.21.  Chlorides,  Sulfates,  anH  Dissolved  Solids.  Values  for  these 
parameters  apply  to  the  approximate  midpoint  of  the  stream  segment  with 
reasonable  gradients  applying  towards  segment  boundaries.  Values  listed 
in  the  standards  in  general  represent  the  arithmetic  mean  of  existing 
data  plus  one  standard  deviation.  These  standards  are  not  applicable  to 
estuarine  or  coastal  waters. 

H.1.22.  Dissolved  Oxygen.  The  dissolved  oxygen  fDO)  values  represent 
minimum  values  for  the  type  of  water  specified.  These  values  shall 
apply  at  all  times  except  In  naturally-dystrophlc  waters  or  where 
natural  conditions  cause  the  DO  to  be  depressed.  For  short  periods  of 
time,  diurnal  variations  below  the  standard  specified  may  occur. 

However,  no  waste  discharge  or  activity  of  man  shall  lower  the  DO 
concentration  to  the  point  where  the  diurnal  variation  falls  below  the 
specified  minimum. 

o  Fresh  Uater  DO 

For  a  diversified  warm  water  biota  Including  some  fish,  the  dally  DO 
concentration  shall  he  above  5  mg/L  assuming  normal  seasonal  and  dally 
variations  are  above  this  concentration.  However,  the  concentration  may 
range  between  5  and  4  mg/L  for  short  periods  of  time  during  a  24-hour 
period,  provided  the  water  quality  is  favorable  In  all  other  respects. 

o  Estuarine  Water  DO 

DO  concentrations  In  estuaries  and  tidal  tributaries  shall  not  be 
less  than  4  mg/L  at  any  time  or  place  except  In  naturally-dystrophlc 
waters,  or  where  natural  conditions  cause  DO  to  be  depressed. 

o  Coastal  Water  DO 
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o  Freshwater  temperature  standard 
o  Differential 

5°F  (2.8°C)  rise  ahove  ambient  for  streams  and  rivers. 

3°F  (1.7°C)  rise  above  ambient  for  lakes  and  reservlors. 
o  Maximum 

^O^F  (32.2‘’C)  for  all  freshwater  bodies  except  where 
listed  otherwise  on  the  tables  or  due  to  natural 
conditions . 

o  Estuarine  and  coastal  waters  temperature  standards 
o  Differential 

4°F  (2.2°C)  rise  above  ambient  October  through  May 
1.5°F  (O.S3°C)  June  through  September 

o  Maximum 

95‘’F  (35“C)  except  when  natural  conditions  elevate 
temperature  above  this  level. 

H.1.19.  These  temperature  standards  shall  not  apply  to  privately-owned 
reservlors  constructed  solely  for  Industrial  purposes. 

'1.1.20.  pH .  The  pH  represents  minimum  and  maximum  conditions 
throughout  the  segment  with  reasonable  gradients  applying  towards 
segment  boundaries.  In  all  cases,  the  pH  shall  fall  within  the  range  of 
6.0  to  9.0  unless  otherwise  specified  In  the  tables.  No  discharge  of 
wastes  shall  cause  the  pH  of  the  water  body  to  vary  by  more  than  one  pH 
unit  within  the  specified  pH  range  for  that  segment  where  the  discharge 
(This  does  not  apply  In  the  Mixing  Zone.) 


occurs . 


H.1.14.  The  followlnj^  is  a  description  of  general  criteria  and  water 
quality  standards  applicable  to  all  surface  waters  In  the  state  of 
Louisiana. 


H.1.15.  Color.  True  color  shall  not  be  Increased  to  the  extent  that  It 
will  Interfere  with  present  usage  and  projected  future  use  of  the 
streams  and  water  bodies. 

o  Waters  shall  he  virtually  free  from  objectionable  color, 
o  source  of  supply  shall  not  exceed  75  color  units  on  the  platinum- 
cohalt  scale  for  domestic  water  supplies, 
o  Increased  color  (In  combination  with  turbidity)  shall  not  reduce 
the  depth  of  the  compensation  point  for  photosynthetic  activity 
by  more  than  10  percent  from  the  seasonally-established  norm  for 
aquatic  life. 

H.1.16.  Temperature.  The  temperature  standards  In  Table  H-1-1 
represent  maximum  values  obtained  from  existing  data,  except  under 
conditions  of  extremely  low  flows  and  unusually  high  air  temperatures. 

H.1.17.  In  order  to  protect  a  diversified  warm  water  biota  Including 
game  fish,  the  following  temperature  standard  shall  apply  fexcept  when 
natural  conditions  cause  the  temperature  to  be  raised  above  these 
1 tmlts) . 


H.1.18.  The  standard  shall  consist  of  two  parts,  a  temperature 
differential  and  a  maximum  temperature.  The  temperature  differential 
represents  the  maximum  permlssahle  rise  above  ambient  conditions.  There 
shall  be  no  addition  of  artificial  heat  once  the  ambient  temperature 
reaches  the  maximum  temperature  specified  in  the  standards. 
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LECC  NUMERICAL  STANDARDS  APPLICABLE  TO  SELECTED  SURFACE 
WATERS  IN  THE  STUDY  AREA 
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Section  2.  SOURCE  OF  WATER  QUALITY  DATA  AND  METHOD  OF  ANALYSIS 


H.2.1.  No  water  quality  samples  were  specifically  collected  and 
analyzed  to  provide  data  for  this  study.  Water  quality  data  tjsed  In  the 
Investigation  were  obtained  from  the  Water  Quality  File  of  the 
computerized  STORET  System  data  base.  Consequently,  It  Is  assumed  In 
this  evaluation  that  the  samples  collected  by  the  various  agencies  are 
representative  and  that  the  retrieved  data  are  adequate  In  terms  of  care 
In  sampling,  analytical  competence,  and  accurate  storage  Into  the  data 
base.  Inhere  obvious  errors  In  stored  data  were  noted,  these  data  were 
omitted  from  the  analysis.  For  the  general  water  quality 
characterization  and  analysis,  data  from  several  sampling  stations  In  an 
area  of  Investigation  were.  In  some  cases,  aggregated.  Thus,  In  some 
Instances,  data  presented  for  an  area  of  Investigation  represent  both 
the  spatial  and  temporal  variations  In  water  quality.  There  are  several 
Inconsistencies  Chat  could  lead  to  Inaccurate  conclusions  Inherent  In 
this  approach. 

o  Mot  all  water  quality  parameters  of  Interest  were  measured  at 
each  sampling  station  In  a  data  aggregate. 

o  Typically,  stations  within  a  data  aggregate  have  different 
periods  of  record. 

o  Various  chemical  analysis  techniques  with  divergent  detection 
limits  were  used  to  determine  constituent  concentrations. 

o  Sampling  stations  were  not  uniformly  distributed  over  each  area 
investigated . 

H.2.2.  However,  the  aggregation  of  data  from  many  locations  within  an 
area  produced  large  hut  manageable  sets  of  observations.  'liven  the 
Inherent  variability  In  water  quality  data,  It  was  felt  tliat  this 
approach  would  he  most  expedient  for  character izlng  the  general  quality 
of  the  extensive  water  bodies  In  the  study  area. 
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Section  3.  MISSISSIPPI  RIVER:  INITIAL  WATER  QUALITY  INVESTIGATIONS 


H.3.1.  In  reconnaissance  Investigations,  data  from  10  recently  active 
water  quality  sampling  stations  were  extracted  for  analysis.  The 
stations  are  located  within  the  reach  of  the  Mississippi  River  bounded 
by  river  miles  208  and  76  Above  Head  of  Passes  (AHP).  Six  of  the 
stations  are  sampled  by  the  US  Geological  Survey  (USGS).  The  remaining 
four  stations  are  sampled  by  the  Louisiana  Department  of  Natural 
Resources-Water  Pollution  Control  Division  (LDNR-WPCD).  The  stations 
are  not  uniformly  distributed  along  the  approximately  132-mlle  reach  but 
are  clustered  In  six  general  areas  located  at  or  about  river  miles 
208,168,148,120,104,  and  80.  One  station  Is  located  at  mile  208  (USGS), 
one  at  mile  168  (USGS),  two  at  mile  148  (LDNR-WPCD),  three  near  mile  120 
(one  uses  and  two  LDNR-WPCD),  one  at  mile  104  (USGS),  and  two  near  mile 
80  (USGS). 

H.3.2.  Water  quality  data  from  these  sampling  stations  were  used  In  an 
attempt  to  determine  If  significant  differences  In  water  quality  occur 
among  the  segments  defined  by  the  sampling  station  clusters.  Segment  1 
was  defined  as  river  mile  208  to  168  (Plaquemlne  to  Union,  Louisiana); 
segment  2,  river  mile  168  to  148  (Union  to  Lutcher,  Louisiana);  segment 
3,  river  mile  148  to  120  (Lutcher  to  Lullng,  Louisiana);  segment  4, 
river  mile  120  to  104  (Lullng  to  New  Orleans,  Louisiana);  and  segment  5, 
river  mile  104  to  80  (New  Orleans  to  Belle  Chasse,  Louisiana). 

H.3.3.  Data  for  six  constituents  were  extracted  for  analysis:  cadmium, 
copper,  lead,  mercury,  zinc,  and  fecal  collforro  bacteria.  The  mean 
concentration  of  a  selected  constituent  was  taken  as  the  arithmetic 
average  of  the  aggregate  data  from  the  stations  at  the  segment 
boundaries.  Data  analyses  were  performed  using  the  Statistical  Analysis 
System  (SAS  79.5,  1980)  General  Linear  Models  Procedure  with  Duncan's 
multiple  range  test  (a=0.05)  to  Indicate  significant  differences  between 
segment  means.  The  results  of  the  multiple  range  tests  and  plots  of  the 
reach  and  segment  means  are  presented  as  plates  H-1  through  H-6. 

Results  of  this  analysis  Indicate  that: 


o  There  is  no  statistically  significant  difference  in  mean  cadmium 
and  mercury  concentrations  measured  at  the  sampling  locations  between 
river  miles  208  and  80  AHP. 

o  The  mean  copper  concentrations  in  segments  3  and  4  frlver  mile 
148  to  120  and  river  mile  120  to  104,  respectively)  are  significantly 
higher  than  the  mean  concentrations  in  segments  1,  2,  and  5. 

o  The  mean  zinc  concentration  in  segment  5  (New  Orleans  harbor 
area)  is  significantly  higher  than  the  mean  concentrations  in  segments  3 
and  4,  but  it  is  not  significantly  different  from  the  mean 
concentrations  of  segments  1  and  2. 

o  The  mean  lead  concentration  in  segment  S  is  significantly  higher 
than  the  mean  concentrations  in  segments  1  and  2,  hut  it  is  not 
s  igni f Icantly  different  from  the  mean  concentrations  of  segments  3  and 

4. 

o  The  mean  fecal  collform  bacterial  density  in  segment  3  is 
significantly  higher  than  the  mean  densities  of  all  the  other  segments. 

H.3.4.  The  mean  concentrations  of  cadmium  and  mercury,  are  not 
statistically  different  in  any  of  the  river  segments  evaluated.  There 
are  some  moderate  differences  in  the  mean  concentrations  of  specific 
parameters  (particularly  fecal  coliforms)  from  segment  to  segment  and 
there  is  perhaps  some  degradation  in  q«iallty  with  progression 
downstream.  However,  no  striking  overall  differences  in  water  quality 
are  evident  from  the  analysis. 

H.3.5.  Civen  this  data  analysis  and  the  high  density  Industrial 
development  adjacent  to  the  river,  it  seems  equlprohahle  that  a  high 
concentration  of  any  conservative  constituent  might  be  detected  at  any 


location  In  the  study  reach.  Consequently,  for  the  detailed  water 
quality  characterization,  the  mean  of  the  aggregate  period  of  record 
data  available  for  each  particular  parameter  of  Interest  was  taken  as 
typical  for  the  river.  Additionally,  In  some  cases,  monthly  means  are 
also  presented  to  Indicate  any  seasonality  apparent  in  the  data. 
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Section  4.  GENERAL  WATER  QUALITY  -  EXISTING  CONDITIONS 


H.4.1.  The  general  character  of  a  water  body  can  be  gaged  by  the 
examination  of  various  chemical  and  physical  parameters  Including  those 
Indicating  available  oxygen  concentration  and  oxygen  demands,  hydrogen 
Ion  concentration,  temperature,  dissolved  and  suspended  solids  content, 
and  the  concentrations  of  major  Inorganic  Ions  and  nutrients.  Dissolved 
oxygen  (DO)  historically  has  been  the  single  major  constituent  of 
Interest  In  water  quality  Investigations.  It  has  been  generally 
considered  significant  for  protecting  esthetic  qualities  of  water  as 
well  as  for  maintaining  fish  and  other  aquatic  life.  DO  concentrations 
are  an  Important  gage  of  existing  water  quality  and  the  ability  of  a 
water  body  to  support  a  well-balanced  aquatic  fauna.  Surface  waters 
considered  In  Che  evaluation  are  Indicated  on  figure  H-4-1 . 

MISSISSIPPI  RIVER 

H.4.2.  Summary  statistics  that  are  descriptive  of  the  general  quality 
of  the  Mississippi  River  are  shown  In  table  H-4-1 .  On  this  table, 
descriptive  statistics  are  provided  for  data  accumulated  from  water 
sampling  at  nine  locations  within  the  reach,  river  mile  16R  to  river 
mile  76  AHP.  Additionally,  summary  statistics  for  the  entire  reach  are 
shown.  The  agencies  conducting  the  sampling  and  the  approximate 
locations  where  the  sampling  Is  conducted  are  shown  In  the  footnotes  to 
the  table  and  on  figure  H-4-1. 

H.4.3.  As  Is  Indicated  In  the  table,  DO  concentrations  In  the  river 
are  normally  well  above  values  cited  as  being  desirable  for  maintenance 
of  well-balanced  fish  populations.  Measured  DO  In  the  reach,  mile  168 
to  mile  76  AHP,  averaged  8.3  mg/L  and  about  85  percent  of  saturation  for 
the  period  October  1969  to  April  1983.  During  this  period, 
concentrations  below  the  state  DO  standard  of  5.0  mg/L  were  noted  In 
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able  H-4-1  Contimi 


only  5  of  951  observations.  The  5-day  biochemical  oxygen  demand  (BOD^) 
of  substances  In  t'ne  river  averaged  2.2  mg/l,  during  tlio  October  1969  to 
April  1983  period.  Data  such  as  these  indicate  the  river's  capacity  to 
assimilate  by  dilution,  reaeration,  or  photosyntliet  ic  action  tiie  large 
quantities  of  oxygen-demanding  vastes  discharged  upstream  of  New 
Orleans.  As  indicated  in  table  H-1-1,  the  State  of  I.ouislana  iias 
published  numerical  standards  for  temperature  and  in-stream 
concentrations  of  ciiloride  (CL),  sulfate  ( SO^ ) ,  liydrogen  ion  (pi!),  and 
total  dissolved  solids  (TDS).  Concentrations  In  excess  of  state 
standards  for  these  parameters  liave  also  occurred  Infrequently  in  the 
reach  of  the  river  investigated.  For  the  respective  periods  indicated 
on  table  H-4-1,  less  than  one  percent  of  the  total  observations  made  for 
these  parameters  were  in  excess  of  the  state  standards.  Long-term 
annual  averages  for  temperature,  CL,  SO^,  pH,  and  TDS  are  about  18.1°C, 
28  mg/L,  55  mg/L,  7.5  standard  units,  and  249  mg/L  respectively. 
Distributions  of  surface  water  temperatures  (March  1961  to  September 
1981)  measured  for  the  Mississippi  River  at  New  Orleans  are  sliown  on 
table  11-4-2. 

H.4.4.  The  river  is  normally  characterized  by  highly  tiirbid  waters  due 
to  the  enormous  suspended  sediment  load  transported.  Data  from  the  I'SCS 
indicated  that,  on  the  average,  approximately  77  per.ent  of  the  river's 
suspended  sediment  discharge  is  transported  as  silt  and  clay  (particles 
smaller  than  0.062  millimeter  in  diameter).  Maximum  concentrations 
generally  occur  in  late  winter  or  early  spring  and  have  an  avf'rage 
composition  of  about  82  percent  silt  and  clay,  and  about  18  pc'rc  imu  s.oic 
in  the  upper  20  percent  of  the  water  column.  The  suspended  residin' 
concentration  in  the  reach  investigated  averaged  about  155  mg/l.  durin;' 
the  period  January  1973  through  April  1983. 

H.4.5.  The  river  is  further  characterized  by  the  data  in  tables  H-4-3 
and  H-4-4.  These  tables  summarize  lietected  r oncen I r a t i nns  of  several 
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H.4.24.  Observations  of  total  nonf llterable  residue  (suspended  solids), 
turbidity,  and  true  color  made  for  the  upstream  sampling  station  average 
about  20  mg/L,  15  JTU,  and  20  PT-CO  units,  respectively.  Generally, 
larger  sample  means  were  computed  from  total  nonf llterable  residue  and 
turbidity  data  for  the  downstream  sampling  station.  The  mean  of  the 
total  nonf llterable  residue  data,  34  mg/L,  is  about  70%  greater  and  the 
turbidity  data  sample  means,  27  JTU,  is  about  80%  greater.  However,  the 
true  color  data  sample  mean,  21  PT-CO  units,  is  generally  comparable  to 
that  computed  for  the  upstream  sampling  station. 

H.4.25.  Mean  macronutrient  concentrations  appear  comparable  for  the  two 
sampling  locations.  Observed  nitrite  plus  nitrate  concentrations 
average  about  287  ug/L-N  for  the  upstream  sampling  station  and  about  280 
ug/L-N  for  the  downstream  sampling  location.  Observed  total  ammonia 
(NH^  +  NH^)  concentrations  average  about  89  ug/L-N  and  computed  un¬ 
ionized  ammonia  (NH^)  concentrations  average  about  0.1  ug/L-N  for  the 
downstream  sampling  location.  No  ammonia  data  were  available  for  the 
upstream  sampling  location.  Total  ammonia  concentrations  as  high  as  220 
ug/L  have  been  recorded;  however,  the  generally  acidic  conditions 
preclude  the  formation  of  large  concentrations  of  highly  toxic  un¬ 
ionized  ammonia.  Sample  means  for  total  phosphorus  concentrations  are 
104  ug/L-P  and  123  ug/L-P  for  the  upstream  and  downstream  sampling 
locations,  respectively. 

TCHEFUNCTA  RIVER 

H.4.2&.  Data  for  the  general  water  quality  characterization  of  the 
Tchefuncta  River  are  presented  in  table  H-4-7.  Descriptive  statistics 
are  shown  for  two  selected  sampling  locations.  One  sampling  location  is 
at  the  US  190  bridge,  west-northwest  of  Covington,  Louisiana.  As  is 
indicated  in  the  footnote  to  the  table,  the  summary  statistics  listed 
for  tlie  Tchefuncta  River  at  this  location  are  the  result  of  an 
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H.4.22.  Sample  means  of  pH  measurements  are  6.6  standard  units  (su)  for 
the  upstream  sampling  station  and  6.2  su  for  the  downstream  sampling 
location.  Only  one  of  the  61  pH  observations  made  at  the  upstream 
sampling  station  was  below  the  6.0  su  state  standard.  About  26  percent 
of  the  pH  data  record  for  the  downstream  sampling  location  indicate  pH 
measurements  below  the  state  standard.  However,  a  trend  plot  of  these 
data  Indicates  that  the  frequency  of  measured  low  pH  values  is 
decreasing  for  this  location.  Since  1978,  pH  data  accumulated  show 
about  eight  percent  of  the  observations  below  the  state  standard.  The 
total  alkalinity  data  suggest  that  waters  of  the  Tangipahoa  River,  like 
those  of  Lake  Maurepas ,  are  not  well  buffered.  Total  alkalinity 
measurements  average  about  14  mg/L-CaCO^  for  each  sampling  location. 
Recorded  total  alkalinity  observations  range  from  6  to  30  mg/L-CaCO-^  for 
the  upstream  sampling  station  and  zero  to  50  mg/L-CaCO^  for  the 
downstream  location.  About  93  percent  of  the  alkalinity  data  for  the 
upstream  station  and  about  91  percent  of  the  data  for  the  downstream 
location  were  below  20  mg/L.  The  apparent  naturally  low  buffer  capacity 
of  the  river  waters  is  most  probably  a  contributing  factor  in  the 
preponderance  of  recorded  low  pH  values. 

H.4.23.  Measurements  of  total  dissolved  solids  (TDS),  total  chloride 
(CL),  and  total  sulfate  (SO^)  concentrations  average  about  61  mg/L,  14 
mg/L,  and  4  mg/L,  respectively,  for  the  upstream  sampling  location. 

About  two  percent  of  the  TDS  data,  about  51%  of  the  chloride  data,  and 
about  three  percent  of  the  sulfate  data  for  this  location  exceed 
applicable  state  standards.  Sample  means  of  TDS,  CL,  and  SO^  data  for 
the  downstream  sampling  location  are  comparable  at  about  65  mg/L,  9 
mg/L,  and  3  mg/L,  respectively.  Approximately  7%  of  the  TDS  data  exceed 
the  140  mg/L  state  standard,  about  13%  of  the  CL  data  exceed  the  11  mg/L 
state  standard,  and  about  3%  of  the  SO^  data  exceed  the  11  rag/L  state 
standard . 
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H.4.19.  Averages  of  water  temperature  data  are  18.9  °C  and  19.7°C  for 
the  upstream  (Highway  38  bridge)  and  downstream  (Highway  190  bridge) 
locations,  respectively.  Individual  water  temperature  observations  have 
ranged  from  6  °C  to  29  °C  at  the  upstream  sampling  station  and  3  °C  to 
31  °C  at  the  downstream  location.  Only  two  of  the  381  water  temperature 
measurements  made  at  the  downstream  sampling  location  were  greater  than 
the  30  °C  state  standard  for  the  Tangipahoa  River. 

H.4.20.  All  of  the  recorded  dissolved  oxygen  values  for  both  sampling 
locations  were  greater  than  the  5.0  mg/L  state  standard.  Sample  means 
for  dissolved  oxygen  concentrations  are  8.7  mg/L  for  the  upstream 
station  and  8.4  mg/L  for  the  downstream  location.  The  mean  values  of 
measured  dissolved  oxygen  as  a  percentage  of  saturation  are  comparable 
for  the  two  locations,  about  90.9  percent  (upstream)  and  89.4  percent 
(downstream).  About  eight  percent  of  the  record  of  percentage  of 
saturation  values  for  the  upstream  location  Imply  dissolved  oxygen 
concentrations  below  80%  of  saturation.  At  the  downstream  location, 
about  one  percent  of  the  data  indicate  dissolved  oxygen  concentrations 
greater  than  120%  of  saturation  and  about  9%  suggest  dissolved  oxygen 
concentrations  less  than  80%  saturation. 

H.4.21.  Five-day  biochemical  oxygen  demand  (BOD^)  data  are  only 
avallabale  for  the  selected  downstream  sampling  location.  Measured  BOD^ 
concentrations  ranged  from  0.0  to  9.0  rag/L  and  average  1.6  mg/L  for  the 
period  November  1969  to  January  1983.  Chemical  oxygen  demand  (COD)  data 
range  from  zero  to  74  mg/L  and  average  18  mg/L  for  the  upstream  sampling 
station.  COD  data  for  the  downstream  sampling  location  average  about  22 
mg/L  and  range  from  zero  to  84  rag/L.  Sample  means  of  the  total  organic 
carbon  measurements  are  2.6  mg/L-C  and  3.1  mg/L  for  the  upstream  and 
downstream  locations,  respectively. 
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TABLE  H-4-6  (CONTINUED) 


MEAIJSRES  OF  GENERAL  WATER  QUALITY -TANGIPAHOA  RIVER 
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-1/83) 

M 

-4  ! 
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TABLE  11-4-6 


MEASURES  OF  GENERAL  WATER  QUALITY  TANGIPAHOA  RIVER 


Tangipahoa  River  Tangipahoa  River 

at  Highway  at  U.  S.  Highway 

38  Brldgei.'  190  Bridge  — 


Water  Tempo  ra  t  ur  e  C 


Number  of  Observations 

61 

381 

Mean 

18.9 

19.7 

Range 

6.0-29.0 

3.0-3  1.0 

Period  of  Record 

3/78-4/83 

10/43-4/83 

Dissolved  Oxygen,  mg/L 

Number  of  observations 

61 

305 

Mean 

8.7 

8.4 

Ra  ng  e 

6.3-11.3 

5.6-14.8 

Period  of  Record 

3/78-4/83 

1/63-4/83 

Dissolved  Oxygen  Saturation, 
Number  of  Observations 

v 

61 

304 

Mean 

90.9 

a 

cc 

Ra  nge 

65.7-101.0 

52.0-137.0 

Period  of  Record 

1/63-4/83 

S-Day  Biochemical  Oxygen  Demand,  mg/!^ 

Number  of  Observations 

65 

Mean 

- 

1.6 

Ra  nge 

- 

0. 0-9.0 

Period  of  Rei  iird 

- 

11/69-1/83 

Total  Organic  Carbon,  mf/l,-C 

Number  of  f'hserva  t  io ns 

47 

64 

Mean 

2.6 

3.1 

Ra  nge 

0. 0-7.0 

O.n-1 3.0 

Period  of  Record 

10/78-4/83 

7/75-4/83 

Ctienical  Oxygen  Pem.ind  (Hig.h 
Number  of  observations 

I.e  V  c  1  )  ,  ir.  g  / 1. 

51 

62 

Mean 

IF 

22 

Ra  nge 

0-74 

0-84 

Period  of  Record 

3/7F-4/S3 

11/69-4/83 

pM,  field,  Rt.mdrird  units 

Vunbur  uf  ^hsorvations 

61 

387 

Mt’t<  n 

6.6 

6.2 

K.i  nt’u 

5. 8-8.0 

4. 2-7. 7 

Per  ind  f>  f  Kurord 

3/7P-4/83 

4/44-4/83 

Totnl  AlknMnirv,  n,K/l-  ^  CiCO^ 
uf  f'bst  rvci  t  ions 

55 

383 

Mi  ■.'ill 

14 

14 

Ibl  U)’<' 

c 

1 

0-50 

f’er  f fid  fi  f  Pf{'( t r d 

3/78-4/83 

10/43-4/83 

Tntnl  r'i 1  vff^  r’j'  M 

‘jirhiT  uf  Ohsi’rv.il  ions 

54 

286 

Mi  -IP 

61 

65 

F’.i  nr  t 

10-1 54 

0-778 

F’«-r  if'd  '1  f  Pfcord 

3/78-4/83 

4/44-4/83 
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H.4.16.  Both  the  mean  concentrations  for  the  nitrite  plus  nitrate  and 
total  phosphorus  data  are  significantly  higher  for  the  Lake  Maurepas 
sampling  location  compared  to  the  Pass  Manchac  location.  The  average  of 
the  nitrite  plus  nitrate  data  for  Lake  Maurepas  is  about  219  ug/L-N  - 
about  67%  greater  than  the  131  ug/L-N  mean  for  Pass  Manchac.  The  mean 
of  the  total  phosphorus  data  for  Lake  Maurepas  Is  about  142  ug/L-P — 
about  53%  greater  than  the  93  ug/L-P  mean  of  the  Pass  Manchac  data. 
Generally,  these  data  suggest  that  Lake  Maurepas  functions  as  a  nutrient 
sink,  removing  much  of  the  nutrient  load  of  Its  upstream  tributaries 
from  the  water  column. 

TANGIPAHOA  RIVER 

H.4.17.  Data  descriptive  of  the  general  quality  of  the  Tangipahoa  River 
are  shown  In  table  H-4-6.  Descriptive  statistics  are  presented  for  two 
selected  sampling  locations.  One  sampling  station  is  located  well 
upstream  of  Lake  Pontchartrain  in  the  northern  portion  of  the  basin  at 
the  Highway  38  bridge.  Sampling  at  this  location  is  conducted  monthly 
by  the  Louisiana  Department  of  Natural  Resources-Water  Pollution  Control 
Division  (LDNR-WPCD) .  The  other  selected  sampling  location  is  at  US 
Highway  190  west  of  Robert,  Louisiana.  As  is  indicated  in  the  footnote 
to  the  table,  the  summary  statistics  listed  for  the  Tangipahoa  River  at 
US  Highway  190  are  the  result  of  an  aggregation  of  data.  Water  quality 
monitoring  has  been  conducted  at  this  location  by  both  the  US  Geological 
Survey-Water  Resources  Division  and  the  LDNR-WPCD. 

H.4.18.  Generally,  the  sample  means  for  the  various  water  quality 
parameters  are  similar  for  the  two  distant  sampling  locations.  The 
ranges  of  measured  values  are  generally  greater  for  the  Highway  190 
sampling  location.  This  is  perhaps  due  to  the  larger  sample  size  which 
resulted  from  aggregating  data  generated  by  the  two  agencies  which  have 
sampled  this  location. 


H-41 


H. 4.14.  The  sample  means  of  total  dissolved  solids,  total  chloride, 
total  sulfate,  and  the  mean  of  salinity  computations  are  most  clearly 
reflective  of  the  Influence  of  Inflows  from  Lake  Pontchartraln  on  values 
measured  at  the  Lake  Maurepas  and  Pass  Manchac  sampling  locations. 

Total  dissolved  solids  data  for  the  Pass  Hand  ac  sampling  station  range 
from  30  mg/L  to  6,846  mg/L  and  average  about  1,631  mg/L.  About  13%  of 
these  data  were  above  the  3,000  mg/L  state  standard  for  total  dissolved 
solids.  The  means  of  the  total  cholorlde,  total  sulfate,  and  salinity 
data  for  the  Pass  Manchac  sampling  station  are  853  mg/L,  106  mg/L,  and 

I. 6  ppt,  respectively.  By  comparison,  chloride,  sulfate,  and  salinity 
data  average  160  mg/L,  28  mg/L,  and  0.3  ppt,  respectively,  for  the  Lake 
Maurepas  sampling  location.  Review  of  the  chloride  data  for  Pass 
Manchac  Indicates  that  about  33%  of  the  samples  collected  had  chloride 
concentrations  higher  than  the  1,000  mg/L  state  standard.  Only  one 
percent  of  the  chloride  data  record  for  the  Lake  Maurepas  sampling 
location  was  In  excess  of  the  applicable  1,000  mg/L  standard. 

H.4.15.  The  means  of  total  nonf llterable  residue  (suspended  solids)  and 
true  color  measurements  for  the  two  sampling  locations  are  significantly 
different  In  magnitude.  The  mean  of  the  total  nonf llterable  residue 
data  for  Lake  Maurepas  Is  about  19  mg/L;  the  average  of  the  Pass  Manchac 
data  Is  about  37%  greater  at  about  26  mg/L.  True  color,  which  generally 
results  from  dissolved  or  colloidal  vegetable  extracts.  Is  distinguished 
from  apparent  color  which  may  result  from  the  presence  of  both  vegetable 
extracts  and  suspended  solids.  The  mean  of  the  true  color  data  for  Pass 
Manchac  Is  about  36  PT-CO  (platlnum-cobolt)  units;  the  average  of  the 
Lake  Maurepas  Is  about  44%  greater  at  about  52  PT-CO  units.  The  s'’mple 
means  for  turbidity  measurements  for  the  two  sampling  locations  are 
comparable — about  21  JTU  for  Lake  Maurepas  and  about  20  JTU  for  Pass 
Manchac . 


H.4.12.  The  lecord  of  5-day  biochemical  oxygen  demand  (BOD^) 
.measurements  for  the  Lake  Maurepas  sampling  station  averages  1.4  mg/L; 
Individual  observations  range  from  0.0  to  8.3  mg/L.  BOD^  was  not 
measured  for  the  Pass  Manchac  sampling  location.  The  mean  chemical 
oxygen  demand  (COD)  for  the  Pass  Manchac  data  is  about  twice  the  average 
of  the  data  for  Lake  Maurepas.  The  COD  data  for  the  Lake  Maurepas 
sampling  station  range  from  5  mg/L  to  95  mg/L  and  average  about  30 
mg/L.  COD  data  for  the  Pass  Manchac  sampling  station  average  about  60 
mg/L  and  range  from  zero  to  175  mg/L.  The  periods  of  record  of  COD 
observations  diffc’'  for  the  two  sampling  stations.  However,  the  higher 
mean  COD  for  the  Pass  Manchac  sampling  station  is  most  likely  reflective 
of  the  Influence  of  brackish  Inflows  from  Lake  Pontchartraln .  The  two 
records  of  total  organic  carbon  (TOC)  measurements  are  generally 
similar.  The  mean  of  the  TOC  for  Lake  Maurepas  Is  9.3  mg/L-C;  these 
data  range  from  3.2  mg/L-C  to  25.0  mg/L-C.  The  average  of  the  TOC  data 
for  Pass  Manchac  is  slightly  lower  than  for  Lake  Maurepas  -  about  7.3 
mg/L-C.  Observations  of  TOC  concentrations  for  the  Pass  Manchac 
sampling  location  have  ranged  from  2.2  mg/L-C  to  14.0  mg/L-C. 

H.4.13.  Total  alkalinity  measurements  (a  measure  of  buffer  capacity) 
average  about  23  mg/L  for  the  Lake  Maurepas  data  and  about  33  mg/L  for 
the  Pass  Manchac  data.  The  Environmental  Protection  Agency's  quality 
criteria  for  water  recommend  20  mg/L  alkalinity  (as  calcium  carbonate) 
as  a  desirable  minimum  in  fresh  water.  Using  this  criterion,  and 
examining  the  distributions  of  total  alkalinity  measurements,  suggests 
that  the  waters  of  Lake  Maurepas  are  not  too  well  buffered.  About  33 
percent  of  the  total  alkalinity  measurements  were  less  than  the  20  mg/L 
criterion.  In  contrast,  only  about  seven  percent  of  the  total 
alkalinity  data  record  for  the  Pass  Manchac  sampling  location  indicated 
concentrations  less  than  20  mg/L-CaCO^.  Again,  the  apparent  higher 
total  alkalinity  at  the  Pass  Manchac  sampling  station  probably  results 
from  higher  relative  concentrations  of  brackish  water  salts  at  this 
location . 
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H.4.10.  Because  of  the  close  proximity  of  the  two  waterbodies,  data  for 
many  general  water  quality  parameters  are  quite  similar  for  the  two 
sampling  locations.  However,  significant  differences  In  the  computed 
means  of  some  constituents  likely  result  from  the  relative  Influence  of 
periodic  tidal  Inflow  from  Lake  Pontchartraln  to  Lake  Maurepas  via  Pass 
Manchac . 

H.4.11.  Measured  water  temperatures  of  both  locations  averaged  about 
21.3  °C  over  the  respective  periods  of  record,  and  the  distributions  of 
Individual  water  temperature  measurements  at  the  two  locations  are 
almost  Identical.  During  each  of  the  respective  periods  of  record,  one 
water  temperature  measurement  at  each  location  was  recorded  that  was 
higher  than  the  32.0  °C  state  standard.  The  mean  of  the  dissolved 
oxygen  record  for  the  Lake  Maurepas  sampling  location  Is  8.2  mg/L.  None 
of  the  dissolved  oxygen  measurements  at  this  location  were  below  the  5.0 
mg/L  state  standard.  The  average  of  the  dissolved  oxygen  record  for  the 
Pass  Manchac  sampling  station  Is  8.3  mg/L.  Two  of  the  61  dissolved 
oxygen  measurements  at  this  location  were  less  than  the  5.0  mg/L  state 
standard.  The  comparisons  of  measured  dissolved  oxygen  concentrations 
with  computed  dissolved  oxygen  saturation  values  were  made  for 
concurrent  temperature-dissolved  oxygen  measurements  for  each 
location.  The  results  of  those  comparisons  indicate  that  dissolved 
oxygen  content  as  a  percentage  saturation  averages  about  97.7  percent 
for  the  Lake  Maurepas  data  and  about  91.0  percent  for  the  Pass  Manchac 
data.  Three  (9%)  of  the  32  concurrent  temperature-dissolved  oxygen 
measurements  for  Lake  Maurepas  Indicate  dissolved  oxygen  concentrations 
outside  of  the  normally  desirable  80  to  120%  of  saturation  range. 
Similarly,  review  of  the  61  concurrent  temperature  -dissolved  oxygen 
measurements  for  Pass  Manchac  showed  twelve  (20%)  dissolved  oxygen 
concentrations  outside  of  the  normally  desirable  80  to  120%  of 
saturation  range. 
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TABLE  H-4-5  (Continued) 


MEASURES  OF  GENERAL  WATER  QUALITY  -  LAKE  MAUREPAS  AND  PASS  MANCUAC 


Middle  of  Lake  Maurepas 
Near  Manchac,  LA  —  of 

Pass  Manchac  ,  East 
U.  S.  Highway  51  — ' 

Total  Chloride,  mg/L 

Number  of  Observations 

140 

57 

Mean 

160 

853 

Range 

7-1,200 

19-3,550 

Period  of  Record 

4/75-1/Rl 

3/78-4/83 

Total  Sulfate,  mg/L 

Number  of  Observations 

139 

50 

Mean 

28 

106 

Range 

3-180 

10-4  83 

Period  of  Record 

4/75-1/81 

3/78-4/83 

Salinity,  |^pt 

Number  of  Observations 

140 

57 

Mean 

0.3 

1.6 

Ra  nge 

0.0-2 .2 

0.  1-6.4 

Period  of  Record 

4/75-1/81 

3/78-4/83 

Total  No  n-f  i  1  t  erabl  e  Residue, 
Number  of  Observations 

mg/L 

04 

56 

Mean 

10 

26 

Range 

0-3  76 

O-I  56 

Period  of  Record 

4/77-1/81 

3/78-4/83 

Tur  t  Id  1  ty  ,  ^ITb 

Number  of  Observations 

135 

58 

Mean 

21 

20 

Ra  nge 

2-220 

2-135 

Period  of  Record 

4/75-0/80 

3/78-4/83 

Co  lor  ,  PT-CO  un  1  ts 

Number  of  Observations 

138 

60 

Mean 

52 

36 

Range 

3-160 

10-80 

Period  of  Record 

4/75-9/80 

3/78-4/83 

Nitrite  plus  Nitrate,  ue/l,-N 

Number  of  Obsc'r va  1  io ns 

138 

60 

Mt'an 

219 

131 

Ra  ng  e 

0-1 ,300 

10-520 

Period  of  P.ecord 

4/75-1/81 

3/78-4/83 

Total  Ptio  s  i'ln  rus  ,  iiv/L-P 

Number  of  Observations 

138 

59 

Mean 

142 

93 

Pa  nge 

10-1 ,700 

20-330 

PtT  iod  of  Record 

4/75-1/81 

3/78-4/83 

Middle  of  Maiirc|xis  near  Mnnchar,  l.A  (I12WRD  301500090300000)  4/75  to 

1/RI.  About  one  tliird  ol  tbe  data  (about  50  samples)  were  acrumulated 
diirinp  the  period  April  10,  197d  to  June  14,  19/0. 


IJ  Pass  Fast  of  V.  S.  Highway  SI  (2]LAUV>S  UnAl/OSOIO)  l/7g-4/83. 

Samples  have  hot^n  rollpcteH  at  approximately  one  iTxinth  Intervals  over  the 
per  iod  of  record. 


tablp:  II-4-S 


MEASITRES  OF  GENERAL  WATER  QUALITY  -  LAKE  MAUREPAS  AND  PASS  MANCHAC 


Middle  of  Lake  Maurepas  Pass  Manchac  ,  East 
Near  Flanchac,  LA  U  of  U.  S.  Highway  51  — ^ 


Water  Temperature 

Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

Dissolved  Oxygen,  mg/I. 

Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

Dissolved  Oxygen  SaLuraClon,  "/ 

Number  of  Observations 

Mean 

Ra  ng  e 

Period  of  Record 

5-nay  Eiocbemical  Oxygen  Pemand,  ng/L 
f'umber  of  Observations 
Mean 
Range 

Period  of  Record 

Total  Organic  Carbon,  mg/L-C 
Number  of  Observations 
Mean 
Ra  ng  e 

Period  of  Record 


pF,  field,  standard  units 

Number  of  Observ.a  t  ions 
Me  a  n 
Ra  ng.e 

Period  of  Record 

Total  Alkalinity,  m)'/L  as  CaCt'.^ 
Number  of  rbserva  t  ions 
Mean 
Ra  n;  . 

Period  of  Record 

Total  Dlssiilved  Solids,  m* /L 
Number  of  ribserva  t  Ions 
Mean 
Ra  nge 

Period  of  Pocord 


33 

61 

21.3 

21.3 

7.5-32.5 

6.5-34.0 

4/75-5/77 

3/78-4/P3 

134 

61 

P.? 

8.3 

5.4-13.2 

4.1-12.5 

4/75-1/81 

3/78-4/83 

32 

61 

d7.7 

R1 .0 

7P.4-1 30.8 

50.0-1 23.0 

4/75-5/77 

3/78-4/P3 

131 

- 

1.4 

- 

0.0-P.3 

- 

4/7 5-1 /PI 

- 

hi 

7.3 

3.2-?5.^ 

2.2-14.0 

4/7S-l/f51 

10/78-4/83 

111 

52 

50 

60 

5-95 

0-175 

l/7b-l /PI 

MlH-hl^-i 

1  AO 

61 

7.1 

7.1 

f.  1-7.9 

6.5-r.n 

4/75-1/Pl 

3/78-4/83 

1 

55 

23 

33 

o_  c  0 

1  7-59 

4/73-1/Pl 

3/78-4/83 

- 

54 

- 

1  ,631 

- 

■>9-1  ,  RAC 

- 

3/7P-A/83 

Cliemical  Oxygen  Pemand  (Hlgb  Level)  mg/i. 
Number  of  Observations 
Mean 
Ra  nge 

Period  of  Record 


H.4.7.  Major  tributaries  draining  into  Lake  Pont chartra in  are  the 
Tangipahoa  and  Tchefuncta  Rivers,  Lake  Maurepas,  and  Bayous  Lacombe, 
Bonfouca,  and  Castine.  The  Bonnet  Carre'  Spillway  serves  as  an 
intermittent  source  of  inflow  when  used  for  flood  control  on  the 
Mississippi  River.  The  drainage  systems  of  Jefferson  and  Orleans 
Parishes  discharge  storm  flows  into  the  Lake  on  the  south  shore. 
Tributaries  discliarglng  into  Lake  Maurepas  Include  the  Blind,  Amite,  and 
Tickfaw  Rivers.  Pass  Manchac  links  Lake  Maurepas  to  Lake 
Pontchartrain.  It  is  estimated  that  discharges  from  Lake  Maurepas  and 
its  tributaries,  and  the  Tangipahoa  and  Tchefuncta  Rivers  account  for 
about  90%  of  Lake  Pont  chart ra in* s  freshwater  tributary  inflow  (Stone, 
1980). 


H.4.8.  Rigolets  and  Chef  Mentuer  Pass  are  natural  distributaries  of 
Lake  Pontchartrain  which  discharge  to  Lake  Borgne.  The  Inner  Harbor 
Navigation  Canal,  the  Intracoastal  Waterway,  and  the  Mississippi  River 
Gulf  Outlet  are  manmade  navigable  waterways  that  interlink  the 
Mississippi  River,  the  Gulf  of  Mexico,  and  Lake  Pontchartrain  for 
commercial  shipping  operations. 

LAKE  MAUREPAS /PASS  MANCHAC 

H.4.9.  Data  for  the  general  water  quality  characterization  of  Lake 
Maurepas  and  Pass  Manchac  are  presented  in  table  H-4-5.  Summary 
statistics  for  data  spanning  approximately  six  years  (April  1975  to 
January  1981)  are  shown  for  a  sampling  station  located  at  the 
approximate  center  of  Lake  Maurepas.  Similarly,  descriptive  statistics 
for  data  accumulated  over  a  period  of  about  five  years  -  March  1978  to 
April  1983  -  are  shown  for  a  sampling  station  located  in  Pass  Manchac 
east  of  U.  S.  Highway  51.  The  Lake  Maurepas  station  has  been  sampled  by 
the  IIS  Geological  Survey-Water  Resources  Division.  The  ''uislana 
Department  of  Natural  Resources-Water  Pollution  Control  Division  (LDNI<- 
WPCD)  currently  samples  the  Pass  Manchac  station  approximately  monthly. 
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raacroniitr  lent  s  and  micronutr  ients ,  that  Is,  cheralcals  necessary  for  the 
growth  and  reproduction  of  rooted  or  floating  flowering  plants,  ferns, 
algae,  fungi,  or  bacteria.  Two  tnacronut r lent  forms  are  particularly 
significant  in  the  quality  characterization  of  a  water  body:  un-ionized 
ammonia  because  of  its  toxicity  to  aquatic  life,  and  phosphate  because 
of  its  riile  in  the  accelerated  aging  ani!  enriching  (eutrophication)  of 
lakes  and  estuaries.  In  the  quality  criteria  for  water,  ERA  recommends 
that  un-lonized  ammonia  concentrat  ions  not  excee<l  20  ug/I,  in  fresh 
waters  for  protection  of  aquatic  life.  To  prevent  development  of 
biological  nuisances  and  to  control  accelerated  or  cultural 
eutrophication,  F.PA  recommends  that  total  phosphate  as  phosphorus  not 
exceed  SO  ug/h  in  any  stream  at  the  point  where  it  enters  any  lake  or 
reservoir.  The  recommended  criteria  state  further  that  total  phosphorus 
should  not  exceed  100  ug/T-  in  streams  or  other  flowing  waters  not 
discharging,  directly  into  lakes  or  impoundments.  Un-ionized  ammonia 
concentrations  computed  from  total  ammonia,  temperature,  and  pH  data  for 
the  Mississippi  River  at  Mew  Orleans  exceeded  the  F.PA  criteria  in  RO  of 
337  samples  (2A  percent).  Over  the  period  of  record,  ninety-two  percent 
of  the  total  phosphate  observations  for  the  reach  of  the  river 
investigated  exceeded  the  50  ug/L  criterion,  and  94  percent  of  the  total 
phosphorus  observations  exceeded  the  100  ug/1,  criterion.  t>late  11-7 
presents  period  of  record  tabular  and  grapiuc  criteria  exceedance 
summaries  for  these  constituents. 

lAKF.  PONTCHARTRAl  M  RASlv 

H.4.h.  The  hake  Pont cha rt ra i n  Basin  consists  of  the  tributaries  and 
distributaries  of  I.ake  Pontchartrain.  hake  Pontchartrain  is  a  brackish 
natural  lake  in  southeast  houisiana  and  has  a  tributary  drainage  area  of 
.1  ppr  ox  i  ma  t  e  1  V  4,900  square  miles. 
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MTCPnNUTRIKKT  CO^'CF,NTRATIO^?F  IN  THE  M  fSR TSS  I pf'I  ^IIVF.P.* 


f  - 

Number  o  f 
Camp]  en 

Range 
Men  n 

of  Concentrations** 
Mnxirruim  filnlmuri 

Boron,  dissolved 

20 

7r 

4A3 

2  2 

Chroiniinn ,  dissolved 

2 

20 

0 

(;o  bn  1  t  ,  d  i  s  so  1  ve  (’ 

ti 

4 

17 

0 

Copper,  dissolved 

28"’ 

A 

130 

(A 

’innpanese,  dissolvei* 

AS 

1? 

]  ?o 

0 

Mo]  ybdonuir? ,  dissolve<' 

20 

29 

P4 

10 

Cilica,  dissolved 

APS 

7.3 

15 

0.2 

Vanadium,  dissolved 

PC 

A 

34 

0 

inc,  dissolver! 

522 

1  5 

190 

'*■  Co  nr  en  tr  rj  t  io  lit;  .ire  u^;/L 


Period  of  record  inenit,  mfixiniiP'  and  niniirnm  valno.s. 


TABLE  H-4-7 


MEASraES  OF  GENERAL  WATER  QUALITY  -TCHEFUNCTA  RIVER 


Tchefuncta  River  .  Tchefuncta  River  at 
at  U.  S.  Highway  at  Highway 

190  Bridge  U  22  Bridge  1/ 

Water  Tempera  ture  ,°C 


Number  of  Observations 

344 

61 

Mean 

18.4 

20.1 

Range 

3.0-33.5 

6.5-30.5 

Period  of  Record 

6/58-4/83 

3/78-4/83 

Dissolved  Oxygen,  mg/I. 

Number  of  observations 

286 

61 

Mean 

8.5 

6.0 

Range 

o 

1 

1.1-11.4 

Period  of  Record 

1/63-4/83 

3/78-4/83 

Dissolved  Oxygen  Saturation, 
Number  of  Observations 

7 

286 

61 

Mean 

87.7 

63.0 

Ra  ng  e 

49.0-1 37 

14.0-96.0 

Period  of  Record 

6/58-4/83 

3/78-4/83 

S-Day  Piochemlcal  Oxygen  Demand,  mg/L 

Number  of  Observations 

47 

Mean 

1 .6 

- 

Range 

0.0-4. 1 

- 

Period  of  Record 

3/74-1/83 

- 

Total  Organic  Carbon,  mg/L-C 

Number  of  Observations 

64 

43 

Moan 

4.2 

7.3 

Range 

0. 0-12. 2 

1.7-14.2 

Period  of  Record 

10/78-4/83 

10/78-4/83 

Chemical  Oxygen  Demand  (High 
Number  of  Observations 

Level),  mg/L 

37 

38 

Mean 

26 

55 

Range 

0-108 

0-136 

Period  of  Record 

4/78-4/83 

4/78-4/83 

pH,  field,  standard  units 

Number  of  Observations 

370 

61 

Mean 

6.1 

6.6 

Range 

4. 2-7. 9 

S.6-7.8 

Period  of  Record 

6/58-4/83 

3/78-4/83 

Total  Alkalinity,  mp/I,  as  CaCO^ 


ilunher 

o  f  OhstT  va  L  io  ns 

341 

33 

Mean 

61 

?n 

Ra  ng  e 

0-83 

2-56 

Pe  r  i  0  d 

n  f  Roco rH 

10/38-4/83 

t/78-4/83 

Tor.il  r'issf)lvof'  r>oli<Js,  nij’/l. 
r’un!  lT  of  Obst-rvn  1  ion.s 

247 

4(' 

Mea  n 

61 

986 

Ra  nge 

0-8  5? 

42-378? 

Per  iod 

of  RororH 

10/58-4/83 

1/78-4/83 
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TABI.E  H-A-7  (Continued) 


MEASURES  OE  CE.NERAL  WATER  QUALITY  -TCHEFUNCTA  RIVER 


Tchefuncta  River  . 
at  U.  S.  Highway 
190  Bridge  1' 

Tchefuncta  River 
at  Highway 

22  Bridge  U 

Total  Chloride, 
Nunher  of 

mg/L 

Obsorva  t  ions 

393 

49 

Mean 

8 

409 

Range 

2-1  A6 

2-1910 

Period  of 

Record 

6/58-4/83 

3/78-4/83 

To  lal  Sul  fate  , 
Mumlx'r  of 

mp/I, 

chsorva  f ions 

255 

28 

Mean 

3 

66 

Ra  nge 

0-3  P 

0-275 

Period  of 

P  oc  o  r  d 

10/58-4/83 

3/78-4/83 

Sa  1  i n i ty  ,  ppt 

Munher  of 

Obsr rva  f  ions 

- 

49 

Mean 

- 

0.8 

Ra  nge 

- 

0. 1-3.5 

Period  of 

Porord 

- 

3/78-4/83 

Tt  f  .1  1  ‘'a  II-  f  i  1  ti 

Munhei  ol 

'  r'.ili  I  «>  Pr  s  iiJnc*  ,  Viy/ 1, 
Clisi  rva  t  ions 

17k 

40 

'lean 

17 

13 

ka  nge 

0-200 

0-34 

I'er  iod  of 

Roror d 

5/66-4/83 

3/78-4/83 

Tni'  h  i(j  i  t  \  ,  .H'!' 

! amber*  (1 : 

va  t  \o  ns 

320 

55 

Mfem 

22 

14 

2-1  10 

2-63 

PrrioH  of 

Prc’ord 

B/58-4/8.3 

3/78-4/83 

Color,  r.'-Cf)  \\r 
*’unl'  if  n ; 

1  i :  fi 

P'b  se  rva  1  !•»  i,:^ 

338 

59 

Moan 

27 

51 

\\i\  n>’  o 

3-1  10 

10-160 

Por i oH  of 

Poro  r  d 

6/5B-4/83 

3/78-4/83 

Vi  f  r  f  t  <'  I’l  >1  s  *'i 
*'urbi'r  of 

1 1’  a  1 1  ,  o>’./ 1  -V 
‘''bser  va  (  ions 

oo 

60 

25  5 

151 

Ka  (ij-  e 

1 0- 1  , 1  m 

11-6  50 

Per  inri  of 

Pf'oird 

1 1/77-4/P3 

3/78-4/83 

To  f  1 1  piu)  s  I'bii  r  1 
•'iinbor  ef 

U)'M.-P 

^’bs(  rva  t  tonr; 

103 

58 

Vo.iii 

102 

89 

Pa  M)  -  ■ 

20-3  50 

20-210 

i’er  iol!  <1  f 

fU'c'o  rd 

11/77-4/83 

3/78-4/83 

—  Tr  lie  f  uric  1 ,1  River  nt  I  .  S.  Uifliway  190  Er  idf;c  (21IA10RS  9201  ,  fi/SR-2/78; 
?1I,A1i’R;:  2/7P-4/R1;  1  1 2WRI1  n737SOSO,  10/5P,-1/P3) 

y  Triu'funrt^i  River  .it  l’i>-iiw.)y  22  Br  idfie  (2ILA10RS  S042200020)  3/78-4/83 


aggregation  of  data.  Water  quality  monitoring  has  been  conducted  at  the 
Highway  190  location  by  both  the  US  Geological  Survey-Water  Resources 
Division  and  the  LDNR-WPCD.  The  other  sampling  station  selected  is 
located  downstream  on  the  Tchefuncta  River  at  the  Highway  22  bridge  at 
Madisonvllle ,  Louisiana.  Water  sampling  at  this  location  is  conducted 
on  a  monthly  basis  by  the  LDNR-WPCD. 

H.4.27.  The  sample  means  for  the  various  parameters  listed  in  the  table 
suggest  distinctly  dissimilar  water  quality  at  the  two  sampling 
locations.  The  data  shown  for  the  Tchefuncta  River  at  Highway  22  most 
probably  reflect  Influences  of  both  periodic  brackish  water  inflow  from 
Lake  Pont  chart  rain,  as  well  as  local  storm  and  wastewater  discharge. 

H.4.28.  The  means  of  the  water  temperature  data  are  18.4  °C  and  20.1 
for  the  US  Hlgway  190  (upstream)  and  Highway  22  (downstream)  sampling 
locations,  'espectively .  Individual  water  temperature  observations 
range  from  3.0  °C  to  33.5  °C  for  the  upstream  location  and  6.5  °C  to 
30.5  °C  for  the  downstream  sampling  station.  Only  two  of  344  water 
temperature  measurements  made  at  the  upstream  sampling  location  and  only 
one  of  61  at  the  downstream  station  were  greater  than  the  30  °C  state 
standard. 


H.4.29.  The  average  of  the  dissolved  oxygen  data  for  the  upstream 
sampling  location  is  about  8.5  mg/L.  The  distribution  of  dissolved 
oxygen  observations  at  this  location  ranges  from  4.0  mg/L  to  15.4 
mg/L.  Only  one  of  the  286  dissolved  oxygen  observations  recorded  was 
less  than  the  5.0  mg/L  state  standard.  A  distinctly  poorer  record  of 
measured  dissolved  oxygen  concentrations  has  been  accumulated  for  the 
Highway  22  (downstream)  sampling  station.  The  mean  of  the  dissolved 
oxygen  data  for  this  location  is  about  6.0  mg/L;  the  individual 
observations  range  from  1.1  mg/L  to  11.4  mg/L.  About  367  of  the  record 
of  dissolved  oxygen  concentrations  were  less  than  the  5.0  mg/L  state 
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standard;  about  lft%  were  less  than  4.0  mp./L  and  about  5%  less  than 
3.0  mg/L.  Naturally,  the  mean  values  of  measured  dissolved  oxygen  as  a 
percentage  of  saturation  are  similarly  disparate,  about  87.7%  for  the 
upstream  sampling  location  and  about  63.0%  at  the  downstream  station. 

At  the  upstream  sampling  location,  about  two  percent  of  the  data 
indicate  dissolved  oxygen  concentrations  greater  than  120%  of  saturation 
and  about  17%  suggest  dissolved  oxygen  concentrations  less  than  80% 
saturation.  About  82  percent  of  the  record  of  percentage  of  saturation 
values  for  the  downstream  sampling  station  Imply  dissolved  oxygen 
concentrations  below  80%  of  saturation. 

H.4.30.  Five-day  biochemical  oxygen  demand  (BOD^)  data  are  only 
available  for  the  selected  upstream  (OS  Hlgway  190)  sampling  location. 
Measured  BOD^  concentrations  ranged  from  0.0  to  4.1  mg/L  and  average  1.6 
mg/L  for  the  period  March  1974  to  . January  1983.  Chemical  oxygen  demand 
(COD)  data  range  from  zero  to  108  mg/L  and  average  about  26  mg/L  for  the 
upstream  sampling  location.  The  mean  of  the  COD  data  for  the  downstream 
(Highway  22)  sampling  station  is  more  than  twice  as  great  at  about  55 
mg/L.  These  data  range  from  zero  to  136  mg/L.  Sample  means  for  total 
organic  carbon  measurements  are  4.2  mg/L-C  and  7.3  mg/L  for  the  upstream 
and  downstream  sampling  locations,  respectively. 

H.4.31.  Sample  means  of  pH  measurements  are  6.1  su  for  the  upstream 
sampling  location  and  6.6  su  for  the  downstream  sampling  station.  About 
35  percent  of  the  pH  record  for  the  upstream  (US  Highway  190)  sampling 
location  indicate  pH  measurements  below  the  6.0  su  state  standard. 
However,  a  trend  plot  of  ttiese  data  shows  that  the  frequency  of  measured 
low  pH  values  is  decreasing  for  this  location.  Since  1978,  pJl  data 
accumulated  Indicate  about  16  percent  of  the  observations  below  the 
state  standard.  Approximately  ten  percent  of  ttie  pH  observations  made 
at  the  downstream  sampling  station  are  less  than  tJie  minimum  state 
standard.  All  of  tliese  data  were  accumulated  from  March  1978  to 
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April  1983.  The  total  alkalinity  data  suggest  that  waters  of  the 
Tchefuncta  River,  like  those  of  Lake  Maurepas  and  the  Tangipahoa  River, 
are  not  well  buffered.  The  total  alkalinity  measurements  average  about 
12  mg/L-CaCOj  and  range  from  zero  to  83  mg/L  -CaCo^  for  the  upstream 
sampling  location.  Observations  of  total  alkalinity  for  the  downstream 
sampling  station  average  about  20  mg/L-CaCO^  and  range  fropi  2  to  59 
mg/L-CaCO^*  Periodic  brackish  water  Inflows  from  Lake  Pontchartraln  are 
probably  reflected  in  the  higher  mean  total  akallnity  of  this  sampling 
station  compared  to  the  upstream  sampling  location.  Still,  about  55 
percent  of  the  total  alkalinity  data  for  the  downstream  sampling 
location  are  less  than  20  mg/L-CaCO^. 

H.4.32.  Observations  of  total  dissolved  solids  (TDS),  total  chloride 
(CL),  and  total  sulfate  (SO^)  concentrations  average  about  61  mg/L,  8 
mg/L,  and  3  mg/L,  respectively,  for  the  upstream  sampling  location. 
Approximately  eleven  percent  of  the  TDS  data,  about  three  percent  of  the 
chloride  data,  and  about  five  percent  of  the  sulfate  data  for  this 
location  exceed  applicable  state  standards.  Sample  means  of  TDS,  CL, 
and  SO^  data  are  considerably  greater  for  the  downstream  sampling 
station  at  about  986  mg/L,  409  mg/L,  and  66  mg/L,  respectively.  About 
83%  of  the  TDS  data,  about  82%  of  the  CL  data,  and  about  79%  of  the  SO^ 
data  exceed  applicable  state  standards.  Salinity,  computed  from 
chloride  concentrations,  average  0.8  ppt  and  range  from  0.0  to  3.5  ppt 
at  this  location. 

H.4.33.  Observations  of  total  nonf ilterable  residue  (suspended  solids), 
turbidity,  and  true  color  made  for  the  upstream  sampling  location 
average  about  17  mg/L,  22  JTU,  and  27  PT-CO  units,  respectively. 
Corresponding  sample  means  for  the  downstream  sampling  location  are  13 
mg/L,  14  JTU,  and  51  PT-CO  units. 


H-51 


H.4.34.  Nitrite  plus  nitrate  concentrations  average  about  255  ug/L-N 
for  the  upstream  sampling  location  and  about  151  ug/L-N  for  the 
downstream  sampling  station.  Observed  total  ammonia  (NH2  +  NH^) 
concentrations  average  about  74  ug/L-N  and  computed  un-lonlzed  ammonia 
(NH^)  concentrations  average  about  0.1  ug/L-N  for  the  upstream  sampling 
location.  Total  ammonia  concentrations  as  high  as  270  ug/L-N  have  been 
measured;  however,  the  generally  acidic  conditions  preclude  formation  of 
high  concentrations  of  toxic  un-lonlzed  ammonia.  No  ammonia  data  were 
available  for  the  downstream  sampling  station.  Sample  means  for  total 
phosphorus  concentrations  are  102  ug/L-P  and  89  ug/L-P  for  the  upstream 
and  downstream  sampling  locations,  respectively. 

LAKE  PONTCHARTRAIN 

H.4,35.  Water  quality  data  used  to  assess  the  general  character  of  Lake 
Pontchartraln  are  presented  In  table  H-4-8.  Descriptive  statistics  for 
fourteen  general  water  quality  parameters  measured  at  twelve  sampling 
locations  within  the  lake  and  major  outlet  passes  are  shown. 
Additionally,  aggregate  summary  statistics  for  the  twelve  distinct 
sampling  locations  are  provided. 
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MFASI'RES  of  central  water  Ol’ALITY  -  LAKE  PONTCHARTRAI N 


The  sampling  locations  designated  in  the  table  are  as  follows 


Sampling  Station 
Numbe  r 

1 

2 

3 


4 


5 


6 


7 

8 


Location 

Lake  Pontchartraln  9.8  miles 
NNW  of  Kenner,  Louisiana 

Lake  Pontchartraln  at  Pass 
Manchac  near  Manchac,  Louisiana 

Lake  Pontchartraln  at  the  mouth 
of  the  Tangipahoa  River  near 
Lee  Landing,  Louisiana 

Lake  Pontchartraln  at  the  mouth 
of  the  Tchefuncta  River  near 
Madlsonville ,  Louisiana 

Lake  Pontchartraln  at  the  mouth 
of  Bayou  LaCombe  near  LaCombe, 
Louisiana 

Lake  Pontchartraln  at  West 
Rlgolets,  5.7  miles  SSE  of 
Slidell,  Louisiana 

Pass  Rlgolets  at  the  US  Highway 
90  Bridge 

Lake  Pontchartraln  2.2  miles 
NNW  of  Chef  Menteur,  Louisiana 


9 


Chef  Menteur  Pass  at  the  US 
Highway  90  Bridge 


10  Lake  Pontchartrain  0.9  miles 

north  of  Polnte  Aux  Herbes, 
Louisiana 

11  Lake  Pontchartrain  at  the  Inner 

Harbor  Navigation  Canal  at 

New  Orleans,  Louisiana 

12  Lake  Pontchartrain  at  Mid- 

Causeway 


H.4.37.  Approximately  one-third  of  the  data  available  for  sampling 
stations  2,3,4,5,11,  and  12;  about  70  percent  of  the  data  for  stations  6 
and  8;  and  all  of  the  data  for  stations  1  and  If  were  accumulated  during 
the  two-month  period  from  April  16,  1979  to  June  14,  1979.  About  50  of 
the  total  number  of  samples  from  each  location  were  collected  as  part  of 
an  intensive  water  quality  monitoring  effort  during  and  immediately 
after  diversion  of  flood  waters  through  the  Bonnet  Carre'  Floodway. 
Although  these  data  were  accumulated  during  what  might  be  considered  an 
unusual  event,  such  events  will  continue  to  occur  in  the  future  and 
should  be  considered  in  a  presentation  of  existing  conditions.  In  order 
to  avoid  bias,  April,  May,  June  1979  observations  were  first  converted 
to  three-month  averages.  These  values  were  then  weighted 
proportionately  (number  of  months)  to  the  mean  parameter  level  of 
remainder  of  a  station's  observations  during  its  period  of  record.  The 
aggregate  mean  values  were  determined  by  weighting  each  stations's  mean 
in  proportion  to  Its  record  length.  Data  accumulated  before  and  after 
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he  Intensive  survey  period  are  the  result  of»  roughly,  monthly  sample 
ollectlons  at  the  noted  locations.  Generally,  samples  have  been 
ollected  monthly,  from  March  1978  to  the  present,  at  sampling  stations 
and  9 . 

.4.38.  The  computed  mean  values  of  the  listed  parameters  are  more  or 
ess  consistent  for  the  twelve  sampling  locations.  In  general,  the 
ample  means  of  water  temperature  observations  are  about  20°C  and  those 
or  dissolved  oxygen,  with  some  exceptions,  about  8  mg/L.  The 
Istrlbution  of  water  temperature  sample  means  ranges  from  20.1°C  to 
0,b°C  and  actual  recorded  water  temperatures  range  from  b^C  to  33‘’C. 
one  of  the  383  recorded  water  temperatures  were  above  the  35°C  state 
tandard  for  the  lake.  Distributions  of  surface  water  temperatures 
easured  in  western  Lake  Pont  chart  rain  are  shown  in  table  H-4-9.  The 
Ighest  mean  dissolved  oxygen  concentration,  8.7  mg/L,  was  computed  from 
ata  for  sampling  stations  at  the  Inner  Harbor  Navigation  Canal 
station  11)  and  at  mid-lake  at  the  Causeway  (station  12).  The  lowest 
ean  dissolved  oxygen  concentration,  7.6  mg/L,  was  computed  from  data 
or  sampling  stations  located  near  the  Tangipahoa  and  Tchefuncta 
ivers .  Dissolved  oxygen  concentrations  below  the  4.0  mg/L  state 
tandard  have  been  noted  in  the  lake  near  the  Tangipahoa  and  Tchefuncta 
ivers  and  Bayou  LaCombe  (sampling  stations  3,4,  and  5,  respectively), 
our  of  the  156  observations  for  station  3,  five  of  the  155  observations 
or  station  4,  and  one  of  the  157  observations  for  station  5  was  less 
han  the  state  dissolved  oxygen  standard. 

.4.39.  Evaluation  of  measured  dissolved  oxygen  concentrations  as  a 
ercentage  of  computed  dissolved  oxygen  saturation  values  suggest  that 
oncentratlons  greater  than  120  percent  of  saturation  have  occurred,  but 
nfrequently.  For  both  the  mid-lake  sampling  station  (station  12)  and 
he  sampling  station  near  the  Tchefuncta  River  (station  4),  two  of  41 
ancurrent  dissolved  oxygen/water  temperature  measurements  imply 
Issolved  oxygen  concentrations  greater  than  120  percent  of 
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itlon.  The  data  infer  that,  more  frequently,  dissolved  oxygen 
itratlons  computed  to  be  less  than  80  percent  of  saturation  have 
leasured.  Dissolved  oxygen  concentrations  computed  to  be  less  than 
■cent  of  saturation  have  been  recorded  for  all  but  one  of  the 
.ng  locations  for  which  concurrent  dissolved  oxygen/water 
•ature  measurements  have  been  made.  Eight  percent  of  the 
•rent  measurements  from  sampling  at  Pass  Manchac  (station  2)  and 
iner  Harbor  Navigation  Canal  (station  11)  suggest  dissolved  oxygen 
Itratlons  less  than  80  percent  of  saturation.  Similarly,  for 
)ns  3, A, 5, 7,  and  9  approximately  29%,  32%,  19%,  16%,  and  17% 

;tively,  of  the  concurrent  measurements  Indicate  dissolved  oxygen 
Itratlons  less  than  80%  of  saturation.  The  absence  of  water 
rature  records  for  sampling  stations  7,6,8,  and  10  precluded 
'Ison  of  measured  dissolved  oxygen  concentrations  with  computed 
Itlon  values.  The  distribution  of  sample  means  for  dissolved 
1  as  a  percentage  of  saturation  ranges  from  86.9  percent  for  the 
lear  the  Tangipahoa  River  to  99.5  percent  for  the  mid-lake  sampling 
)n.  Overall,  computed  percentages  of  dissolved  oxygen  saturation 
'e  90.5%  and  range  fro'a  36.5%  to  139.2%. 

1.  The  distribution  of  sample  means  for  five-day  biochemical 
i  demand  ranges  from  0.8  mg/L  for  the  West  Rlgolets  sampling 
■n  (station  6)  to  1.7  mg/L  for  sampling  stations  at  Bayou  LaCombe 
on  5)  and  the  Inner  Harbor  Navigation  Canal  (station  11). 
lively,  five-day  biochemical  oxygen  demand  measurements  range  from 
11.0  mg/L  and  average  1.5  mg/L.  The  highest  recorded  biochemical 
deamand,  11.0  rag/L,  was  measured  at  the  sampling  station  near  the 
Harbor  Navigation  Canal.  This  maximum  value  is  about  22  percent 
than  the  maximum  recorded  for  any  of  the  other  sampling 
ons  . 
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Mt'.iSli  rt-meiU  s  of  total  no'-'f  ilterable  residue  (suspended  solids), 
t  \\  .iiKi  t  tiii'  olor  made  for  tlie  West  Pearl  River  sampling 
.da.'.'i!  38  mg/L,  28  .ITU,  and  35  PT-CO  units, 
v'l  Corresponding  sample  means  for  the  East  Pearl  River 

g  location  are  53  mg/L,  28  JTU,  and  35  PT-CO  units. 

The  average  of  the  nitrite  plus  nitrate  data  for  the  West  Pearl 
ampling  location  is  about  180  ug/L-N  -  about  50%  greater  than  the 
I -M  mean  for  the  East  Pearl  data.  The  average  of  the  total 
rus  data  for  the  West  Pearl  sampling  location  is  about  92  ug/L-P 
11/  greater  than  the  83  ug/I.-P  mean  for  the  East  Pearl  data. 

SSISSIPPl  ROUriD 

(eni/r.tl  qviality  statistics  for  the  west  Mississippi  Sound  area 
wn  in  table  ll-A-12.  these  descriptive  statistics  result  from 
ted  data  for  samples  collected  at  several  locations.  Sampling 
s  which  provided  water  quality  data  for  this  area  are  indicated 
footnote  to  the  table. 

As  indicated  in  the  table,  the  sample  mean  for  dissolved  oxygen 
rallv  comparable  to  those  computed  for  Lakes  Pontchartrain  (table 
and  Borgne  (table  11-4-10)  at  about  8.7  mg/L.  Data  for  dissolved 
(ontent  as  a  percentage  of  saturation  average  about  101 
.  About  Ih  percent  of  the  dissolved  oxygen  data  suggest 
rations  less  than  807  of  saturation  or  greater  than  120%  of 
Ion. 

Evaluation  of  the  pH  data  suggests  only  rare  instances  of 
:!  values  not  with  the  h.5  to  9.0  su  range.  Only  about  three 
of  the  data  were  less  than  A . 5  su  or  greater  than  9.0  su .  The 
average  about  7.9  su  and  from  5.3  to  9.3  su. 
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11.6  mg/L.  Approximately  15  percent  of  the  dissolved  oxygen 
observations  for  the  East  Pearl  River  sampling  station  Indicate 
concentrations  below  5.0  mg/L.  Sample  means  for  dissolved  oxygen  as  a 
percentage  of  saturation  are  79.3%  for  the  West  Pearl  and  72.7%  for  the 
East  Pearl  sampling  location,  and  approximately  64%  of  the  East  Pearl 
data  Imply  concentration  less  than  80%  of  saturation. 

H.4.56.  Chemical  oxygen  demand  (COD)  data  range  from  zero  to  89  mg/L 
and  average  about  31  mg/T,  for  the  West  Pearl  sampling  location.  The 
mean  of  the  COD  data  for  the  East  Pearl  sampling  location  is  about  90% 
greater  at  about  58  mg/L.  These  data  range  from  zero  to  297  mg/L. 

Sample  means  for  total  organic  carbon  measurements  are  4.8  mg/L-C  and 
5.8  mg/L-C  for  the  West  and  East  Pearl  sampling  locations,  respectively. 

H.4.57.  The  sample  mean  of  pH  measurements  at  each  location  is  about 
6.7  su.  Approximately  20  percent  of  the  pH  record  for  the  West  Pearl 
River  sampling  location  indicate  values  less  than  6.5  su.  Similarly, 
about  13  percent  of  the  pH  record  for  the  East  Pearl  River  sampling 
location  indicated  values  less  than  6.5  su.  The  total  alkalinity  data 
suggest  that  waters  of  the  West  Pearl  River  are  not  well  buffered.  The 
total  alkalinity  measurements  average  about  17  mg/L-CaCO^  and  range  from 
5  to  51  mg/L-CaCO^  for  the  West  Pearl  location.  Tiie  mean  of  the  total 
alkalinity  data  for  the  East  Pearl  location  Is  marginally  better  at  25 
mg/L-CaCO^.  Tliese  data  range  from  6  to  92  mg/L-CaCO^. 

H.4.58.  Observations  of  total  dissolved  solids  (TDS),  total  chloride 
(CL),  and  total  sulfate  (SO^)  concentrations  average  about  136  mg/L,  34 
mg/L  and  11  mg/[,,  respectively,  for  the  West  Pearl  River  sampling 
location.  Sample  means  of  TDS,  CL,  and  SO^  data  are  considerably 
greater  for  the  East  Pearl  sampling  location  at  about  2,224  mg/L, 
l,i05  mg/I  and  153  mg/L,  respec t i vel v .  Salinity  computed  from  chloride 
data  averages  about  1.9  ppt  and  ranges  from  0.0  to  9.3  ppt  for  the  East 
Pearl  River  sampling  location. 
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TABLE  H-4-11  (Continued) 


Measures  of  General  Water  Quality-Pearl  River 


West  Pearl  River  at  East  Pearl  River  at 

Highway  90  Bridge  ~  Highway  90  Bridge  Ij 


Total  Sulfate,  mg/L 


Number  of  Observations 

Mean 

Range 

Period  of  Record 

28 

11 

0-3  7 

3/78-4/83 

49 

153 

0-884 

3/78-4/83 

Salinity,  pptb 

Number  of  Observations 

Mean 

Range 

Period  of  Record 

42 

0.0 

0. 0-1.0 
3/78-12/82 

52 

1.9 

0.0-9. 3 
3/78-12/82 

Total  Non-f  11  terable  Residue,  rag/L 
Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

40 

38 

4-96 

3/78-4/83 

56 

53 

0-2,006 

3/78-4/83 

Turbidity,  JTU 

Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

55 

28 

8-72 

3/78-4/83 

58 

28 

1-315 

3/78-4/83 

True  Color,  PT-CO  units 

Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

59 

35 

10-80 

3/78-4/83 

60 

35 

10-70 

3/78-4/83 

Nitrite  plus  Nitrate,  ug/L-N 

Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

60 

180 

10-360 

3/78-4/83 

60 

120 

10-340 

3/78-4/83 

Total  Phosphorus,  ug/L-P 

Number  of  Observations 

Mean 

Ra  nge 

Period  of  Record 

58 

92 

10-140 

3/78-4/83 

59 

83 

20-600 

3/78-4/83 

~  West  Pearl  River  at  Highway  90  Bridge  (21LA10RS  S090465020)  3/78-5/83 
~  Fast  Pearl  River  at  Highway  90  Bridge  (21LA10RS  B090465010)  3/78-5/83 
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TABLE  H-4-11 


Measures  of  General  Water  Quality-Pearl  River 


West  Pearl  River  at 
Highway  90  Bridge  - ' 

East  Pearl  River  at 
Highway  90  Bridge  -  ' 

Water  Temperature, °C 

Number  of  Observations 

61 

61 

Mean 

20.3 

20.6 

Rajige 

6.0-33.0 

6.6-32.0 

Period  of  Record 

3/78-A/83 

3/78-4/83 

Dissolved  Oxygen,  mg/L 

Number  of  observations 

61 

61 

Mean 

7.i, 

6.9 

Range 

5.0-12.1 

3.2-11.6 

Period  of  Record 

3/78-4/83 

Dissolved  Oxygen  Saturation,  / 
Number  of  Observations 

( 

61 

61 

Mean 

79.3 

72.7 

Range 

62.0- 103.0 

44.0-105.0 

Period  of  Record 

3/78-4/83 

3/78-4/83 

Chemical  Oxygen  Demand,  (High 
Number  of  Observations 

Level)  mg/L 

38 

52 

Mean 

31 

58 

Range 

0-89 

0-297 

Period  of  Record 

4/78-4/83 

3/78-4/83 

lotai  Organic  Carbon,  mg/L-C 

Number  oi  Obse-rvations 

42 

47 

Mean 

4.8 

5.8 

Range 

1.0-13.0 

2  0-11.0 

Period  of  Record 

10/78-4/83 

10/78-4/83 

pH,  ileld,  standard  units 

Number  of  Observations 

61 

61 

Mean 

6.7 

6.7 

Range 

5. 9-8. 6 

5. 9-8. 6 

Period  of  Kt  cord 

3/78-4/83 

3/78-4/83 

Total  Alkalinity,  mj,/L-CaCO^ 


Number  of  Observations 

32 

55 

Mean 

17 

25 

Range 

5-51 

6-92 

Period  of  Record 

3/78-4/83 

3/78-4/83 

Total  Dissolved  Solids,  rag/L 

Number  of  Observations 

40 

55 

Mean 

136 

2,224 

Range 

34-480 

8-13,322 

Period  OI  Record 

3/78-4/83 

3/78-4/83 

Total  Chloride,  mg/1 

Number  of  Observations 

49 

57 

Mean 

34 

1 ,105 

Ra  ngt 

4-235 

2-7,705 

Piriod  ot  Record 

3/78-4/83 

3/78-4/82 
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PEARL  RIVER 


H.4.52.  Summary  statistics  which  are  descriptive  of  the  general  quality 
of  the  lower  Pearl  River  are  shown  in  table  H-4-11.  These  statistics 
were  derived  from  data  generated  from  water  sampling  at  two  Pearl  River 
locations  included  in  the  State  of  Louisiana  water  quality  monitoring 
network.  One  sampling  station  is  located  on  the  West  Pearl  River  at  US 
Highway  90;  the  other  sampling  location  is  on  the  East  Pearl  River  at 
the  Louis iana-Mississippi  state  boundary.  Monthly  water  quality 
sampling  has  been  conducted  at  the  two  locations  since  March  1978. 

H.4.53.  Generally,  the  sample  means  for  some  parameters  Indicate 
significant  differences  in  the  character  of  waters  of  the  two 
locations.  Some  summary  statistics  shown  for  the  East  Pearl  River 
appear  to  reflect  the  influence  of  periodic  saltwater  inflow  and 
possibly  local  urban  storm  and  wastewater  discharge. 

H.4.54.  The  means  of  the  water  temperature  data  are  20.3  °C  and  20.1  °C 
for  the  West  Pearl  River  and  East  Pearl  River,  respectively.  Individual 
water  temperature  observations  range  form  6.0  °C  to  33.0  °C  for  the  West 
Pearl  and  6.6  °C  to  32  °C  for  the  East  Pearl  River  sampling  location. 

The  Louisiana  State  temperature  standard  for  the  West  Pearl  River  is 
35  °C. 


H.4.55.  The  average  of  the  dissolved  oxygen  data  for  the  West  Pearl 
River  sampling  location  is  about  7.4  mg/L.  The  distribution  of 
dissolved  oxygen  observations  for  this  location  range  form  5.0  mg/L  to 
12.1  mg/L.  A  somewhat  poorer  record  of  measured  dissolved  oxygen 
concentrations  has  been  accumulated  for  the  East  Pearl  River  sampling 
location.  The  mean  of  the  dissolved  oxygen  data  for  this  location  is 
6.9  mg/L;  the  individual  observations  range  from  3.2  mg/L  to 
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H.4.48.  As  shown  in  the  table,  the  sample  means  for  dissolved  oxygen 
concentrations  are  generally  comparable  to  those  computed  for  Lake 
Pontchartrain.  Dissolved  oxygen  sample  means  range  from  about  7.2  mg/L 
for  the  IHNC  to  about  9.4  mg/L  for  the  MR-GO  at  Breton  Sound.  About  14 
percent  of  the  record  of  dissolved  oxygen  observations  for  the  IHNC  are 
less  than  the  4.0  mg/L  state  standard  for  this  waterway.  Only  one 
dissolved  oxygen  observation  for  the  GIVfW  sampling  location  was  below 
the  4.0  mg/L  minimum  state  standard.  None  of  the  dissolved  oxygen  data 
for  the  two  MR-GO  sampling  locations  was  less  than  the  state  standard. 
The  minimum  dissolved  oxygen  standard  for  the  Lake  Borgne  area  is 
5.0  mg/L.  Approximately  four  percent  of  the  dissolved  oxygen  data  for 
this  area  were  less  than  the  state  standard. 

H.4.49.  Sample  means  of  dissolved  oxygen  content  as  a  percentage  of 
saturation  range  from  about  76.7%  for  the  IHNC  to  about  94.6%  for  the 
Lake  Borgne  area.  About  50%  of  the  dissolved  oxygen  data  for  the  IHNC 
indicate  concentrations  less  than  80%  of  saturation.  Similarly, 
approximately  seven  percent  of  the  DO  data  for  the  GIWW  sampling 
location  and  about  24%  of  the  data  for  the  Lake  Borgne  area  imply 
concentrations  less  than  80%  of  saturation. 

H.4.50.  Evaluation  of  the  pH  data  reveals  that  measured  values  outside 
the  6.5  to  9.0  standard  unit  range  of  the  state  standard  are  rare. 
Approximately  five  percent  of  the  pH  data  for  the  Lake  Borgne  area  were 
outside  of  6.5  to  9.0  range.  Only  one  percent  of  the  pH  data  for  the 
IHNC  and  MR-GO  at  Bayou  Dupre  was  outside  of  the  6.5  to  9.0  range  stated 
in  the  state  standard. 

H.4.51.  Generally,  the  highest  sample  means  for  total  nonf ilterable 
residue  (suspended  solids),  turbidity,  true  color,  nitrite  plus  nitrate, 
and  total  phosphorus  were  computed  for  the  IHNC.  The  sample  means  for 
these  parameters  generally  decrease  with  progression  to  waterbodies 
located  to  east  and  south  of  the  IHNC. 
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'’EASIVFS  OF  CEFEPAI.  U'ATEF  OUAEITY  -  SOOTH  AND  EAST  !j\FE  POMTCHARTRAIK  BASIE 
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tlEASriRES  OF  CENEP.AL  WATER  0(tALITY  -  SOOTH  ANF  EAST  LAKE  PONTCHARTRAIN  BASIN 


i 


•VEASCRES  OF  CEE’FRAL  WATER  OCALrTY  -  SOlTil  ACT  EAST  LAKE  TO  ETC  ttAR  TRAIN'  BASIN’ 
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MEASl'RFS  OF  CFKFRAI.  WATFF  f^UAr.ITY  -  SOUTH  AND  FAST  LAKE  PONTCHARTRAIN  BASIN 
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H.4.45.  Mean  salinities  for  the  various  sampling  locations  are 
generally  Indicative  of  the  influences  of  fresh  and  saline  water  Inflows 
to  the  lake.  Most  salinities  were  computed  using  total  chloride 
concentrations.  Sample  means  for  salinity  range  from  0.3  ppt  for  the 
short-term  sampling  station  near  Kenner  (station  1)  to  5.8  ppt  for  the 
Chef  Menteur  Pass  sampling  station  (station  9).  Collectively,  the 
salinity  record  for  the  12  sampling  stations  ranges  from  near  zero  to 
13.6  ppt  and  average  1.8  ppt  overall. 

H.4.46.  Comparing  the  data  of  table  H-4-8  for  Lake  Pontchartrain  with 
data  of  table  H-4-1  for  the  Mississippi  River  reveals  disparity  between 
mean  levels  of  several  general  quality  parameters  for  the  two 
waterbodies.  A  graphical  comparison  of  mean  monthly  surface  water 
temperatures  Is  presented  as  figure  H-4-2.  Generally,  such  a  comparison 
Indicates  that,  on  average,  waters  of  the  Mississippi  River  are  cooler, 
more  turbid,  and  possess  higher  total  alkalinity  and  suspended  residue 
concentrations  than  the  waters  of  Lake  Pontchartrain.  Further, 
generally  higher  nitrite  plus  nitrate  and  total  phosphorus  levels  are 
evident  In  the  river  compared  to  the  lake. 

SOUTH  AND  EAST  LAKE  PONTCHARTRAIN  BASIN 

H.4.47.  General  quality  statistics  for  major  waterbodies  located  in  the 
southern  and  eastern  portions  of  the  Lake  Pontchartrain  Basin  are  shown 
on  table  H-4-10.  Statistical  data,  similar  to  that  presented  in  table 
H-4-8  for  Lake  Pontchartrain,  are  provided  for  the  Inner  Harbor 
Navigation  Canal  (IHNC),  the  Gulf  Intracoastal  Waterway  (GIWW)  at 
New  Orleans,  the  Mississippi  River  -  Gulf  Outlet  (MR-GO) ,  and  the  Lake 
Borgne  Area.  Statistics  shown  for  the  IHNC  and  Lake  Borgne  result  from 
aggregated  data  for  samples  collected  at  several  locations  In  those 
areas.  Sampling  agencies  which  provided  water  quality  data  for  these 
locations  are  Indicated  in  the  footnotes  of  the  table. 


mg/L-CaCO^  and  averaged  about  39  mg/L-CaCO^*  Sampling  locations  for 
which  the  lowest  mean  total  akallnlty  was  computed  generally  correspond 
to  those  having  the  lowest  mean  pH  values. 

H.4.43.  In  aggregate,  measurements  of  total  nonf llterable  residue 
(suspended  solids)  at  the  various  locations  In  Lake  Pontchartraln  range 
from  about  zero  to  334  mg/L  and  average  about  24  mg/L.  The  sample  means 
for  total  nonf llterable  residue  range  from  about  17  mg/L  for  the 
temporary  sampling  station  near  Polnte  Aux  Herbes  (station  10)  to  about 
57  mg/L  for  the  short-term  station  near  Kenner  (station  1) .  Sample 
means  for  turbidity  measurements  generally  track,  In  absolute 
mangnltude,  those  for  total  nonf llterable  residue.  Sample  means  for 
turbidity  range  from  11  JTU  for  the  sampling  station  near  Bayou  LaCombe 
(station  5)  to  53  JTU  for  the  short-termed  sampling  station  near  Kenner 
(station  1).  Collectively,  turbidity  measurements  average  about  19  JTU 
and  range  from  zero  to  150  JTU.  Aggregated  data  for  true  color 
measurements  range  from  zero  to  160  PT-CO  (platinum-cobalt)  units  and 
average  28  PT-CO  units.  The  distribution  of  true  color  sample  means 
ranges  from  16  PT-CO  units  for  the  sampling  station  located  near  the 
Inner  Harbor  Navigation  Canal  (station  11)  to  abou;  42  PT-CO  units  for 
stations  near  Pass  Manchac  and  the  Tchefuncta  River  (stations  2  and  4). 

H.4.44.  Observations  of  total  nitrite  plus  nitrate  concentrations  In 
the  lake  range  widely  from  zero  to  2,500  ug/L  and  average  about  316 
ug/L-N  overall.  The  distribution  of  sample  means  for  the  sum  of  nitrite 
and  nitrate  concentrations  also  show  wide  variation — ranging  from  about 
80  ug/L-N  for  the  Pass  Rigolets  sampling  station  to  about  1,233  ug/L-N 
for  the  short-term  sampling  station  near  Kenner.  Observations  of  total 
phosphorus  concentrations  In  the  lake  average  about  99  ug/L-P  overall 
and  range  widely  from  5  ug/L-P  to  4,200  ug/L-P.  The  total  phosphorus 
sample  means  also  show  slngnlf leant  variation  ranging  from  39  ug/L-P  for 
the  temporary  sampling  station  near  Polnte  Aux  Herbes  to  about  137  ug/L- 
P  for  the  sampling  station  near  the  Tangipahoa  River. 


H.4.41.  The  total  organic  carbon  measurements  are  more  or  less  direct 
expressions  of  the  instantaneous  total  organic  chemical  content  of 
waters  at  the  sampled  locations.  In  aggregate,  the  measurements  of 
total  organic  carbon  range  from  0.0  to  31  mg/L  and  average  about  7.7 
mg/L.  The  largest  concentration  of  total  organic  carbon  recorded,  31 
mg/L,  was  also  measured  in  a  sample  collected  near  the  Inner  Harbor 
Navigation  Canal.  This  maximum  value  is  about  11  percent  greater  than 
any  of  the  other  recorded  maximum  total  organic  carbon  values.  As  shown 
in  table  H-4-8,  sample  means  for  total  organic  carbon  range  from  5.4 
mg/L  for  the  sampling  station  at  Pass  Rlgolets  (Station  7)  to  9.1  mg/L 
for  the  sampling  station  near  Pass  Manchac  (Station  ?.) .  The  aggregated 
measurements  of  chemical  oxygen  demand  range  from  5  mg/L  to  850  mg/L  and 
average  about  50  mg/L.  The  chemical  oxygen  demand  sample  means  range 
from  23  mg/L  for  the  short-term  sampling  station  near  Kenner  (station  1) 
to  159  mg/L  for  the  Chef  Menteur  Pass  sampling  station. 

H.4.42.  Examination  of  the  data  for  pH  revealed  relatively  Infrequent 
Instances  of  measured  values  below  the  6.5  su  minimum  state  standard. 

The  highest  percentage  occurrence  of  low  pH  measurements  was  noted  for 
sampling  stations  located  near  the  Tangipahoa  and  Tchefuncta  Rivers 
(si  itions  3  and  4).  Approximately  11%  and  9%,  respectively,  of  the  pH 
data  for  these  sampling  stations  indicate  observations  less  than  the 
state  standard.  Additionally,  about  one  percent  of  the  pH  record  for 
sampling  stations  6,  11,  and  12;  two  percent  for  station  2;  and  about 
three  percent  for  station  5  were  less  than  the  state  standard. 
Collectively,  observed  pH  values  range  from  5.7  su  to  8.6  su  and  average 
about  7.4  su.  Sample  means  for  pH  range  from  7.1  su  for  sampling 
stations  2,3,  and  4,  to  7.7  su  for  stations  8,10,  and  11.  The 
distribution  of  total  alkalinity  sample  means  ranges  from  about  24  mg/L- 
CaCOj  for  sampling  stations  located  near  the  Tangipahoa  and  Tchefuncta 
Rivers  to  about  65  mg/L-CaCO^  for  the  temporary  sampling  station  near 
Kenner.  Overall,  total  alkalinity  ranged  from  3.0  mg/L-CaCO^  to  326 
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TABLE  11-4-1 
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k 


► 


I 


I 
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MEASURES  OF  CENERAL  WATER  QI'ALITY  -  WEST  MISSISSIPPI  SOUND 


West  Mississippi 


Sound  — 


Water  Temperature, 

I'umber  of  Observations 

Mean 

Ra  n  p  e 

Period  of  Record 

riss<>lved  Oxygen,  mp/I, 

Number  of  Ohstrvations 

'lean 

Ra  ng  c 

Period  of  P.ecord 

l!i  1 '’ed  C'xygen  Saturation,  7 
Funber  of  Observations 
Men  n 
Ra  ups’ 

Period  of  Record 

5-Day  B  iochc;uir.,-.il  Oxygen  demand 
■'uml  I  r  (j  t  Observations 
Mean 
Ralg'e 

"er  iod  of  Record 


3f2 

?3.0 

7.3-32.5 
8/72-1 2/77 


31  0 
8.7 

5.0-12.7 

8/72-12/77 


308 

100.0 

63.6- 

E/72-12/77 

mg/L 

60 

1.9 

0 . 1  - 1 . 0 
8/72-5/7b 


Ti)  1  a  1  Or  M'lic  Oarbon,  mg/L-C 


'•  t  Observations  91 

Mean  7 . 6 

Ranpe  3.7-2P.r 

Period  of  Record  8/72-5/75 


Obemical  Oxwi'n  I'ema  nd  ,  f'liyb  level")  Tg/I. 
Fur'l  f  r  of  Observations 

Pa  r  ,1  I 

IN'  I  iod  o  1  1'  o'  ■' 


I 


li-7b 

I 


'ARLi;  11-4-12  Continued 


Mf'ASl'PK  OF  CFNFRAI.  F'ATFR  OI'AFTTY  -  WKST  MISSISSIPPI  SOUNC 


West  Mississippi  Sound 


pF,  tielF,  -l.ihdnrd  units 

''un’h'  f  I'll  Observations  354 

M(>an  7.9 

Panpc  5.3-9. 3 

Period  of  Record  8/72-12/77 

Total  Alkalinity,  rrip/L  as  CaCC.^ 

Nurrber  of  Observations  55 

Mean  55 

Ranpo  lfi-200 

Per  iod  o f  Record  4/73-5/7  5 

Total  Won-filterable  Residue,  mg/T, 

dumber  of  Observations  9 

Mean  47 

Range  15-73 

Period  of  Record  4/75-5/75 

Turbidity,  .TTU 

Number  of  Observations  81 

■•iean  53 

Range  0-150 

I’erlod  of  Record  8/72-5/75 

True  Co  lor,  FT  -0  ('•  un  i  t  s 

Numb-'r  of  C  b  55f.rva  t  io  ns  54 

Mean  50 

Range  0-1  CO 

Period  of  Record  4/73-5/75 

r.'irrite  ple.s  Nitratt,  ug/l.-N 

^'limber  (/ f  Observations  15 

Mean 

Range  1 n-4 so 

Period  of  Record  R/72-5/7'’ 


TABLE  H-4-12  Continued 


MEASURE  OK  CENERAL  WATER  QUALITY  -  WEST  MISSISSIPPI  SOLTIL 


West  Mississippi  Sound 

Total  Phosphorus,  ug/L-P 

Lumber  of  Observations 

15 

Mean 

72 

Ra  nge 

1 0-4  50 

Period  of  Record 

8/72-5/75 

Sal  in i ty ,  ppt  U 

Number  of  Observations 

75 

Mean 

3.4 

Range 

0.1-19.C 

Period  of  Record 

8/72-5/75 

IJ  West  Mississippi  Sound.  Aggregate  of  data  for  four  sampling 

locations  ^  lil3S000  78023r,;  IICOFLMK:  05009,  05010;  IIT'WRD 
301 120089251000. 


2  / 

—  Salinity  computed  from  chlorides. 


•  1  :  '  '  a:  '  A  I  K  I  VI-  K  BAST  N 


i:  ,  .  •  r '  I’ t  i  vr  w.itrr  quality  statistics  for  St.  Louis  Bay  and  the 

•  ;  I  I',;  :  in-  [ircsfiited  in  table  H-4-13.  The  statistics  shown 

r.  I  I  :  '!•  la  .i,  t’,repat  ion  of  data  generated  by  two  agencies  sampling 
tiic  same  locations,  but  over  different  periods.  The  agencies  that 
provided  water  quality  data  for  the  listed  locations  are  noted  in  the 
footnotes  to  the  table. 

H.4.65.  The  data  suggest  generally  high  mean  dissolved  oxygen 
concentrations  particularly  for  the  sampling  location  in  the  St.  Louis 
Bay.  Tlie  means  of  the  5-day  biochemical  oxygen  demand,  chemical  oygen 
demand,  and  total  phosphorus  data  are  generally  higher  for  all  three 
sampling  locations  listed  than  corresponding  values  computed  for  Lake 
Pontchartrain .  The  mean  nitrite  plus  nitrate  values  are  generally  lower 
than  those  computed  for  Lake  Pontchartrain.  The  data  suggest  generally 
higher  mean  turbidity  and  total  nonf llterable  residue  for  the 
St.  Louis  Bay  sampling  location  relative  to  values  computed  for  Lake 
Pontchartrain.  Generally,  the  mean  values  of  other  parameters  listed 
for  both  the  St.  Louis  Bay  and  Back  Bay  of  Biloxi  are  similar  to  those 
computed  for  other  brackish  and  saline  waters  of  the  study  area. 

PASCAGOULA  AND  ESCATAWPA  RIVERS 

H.4.66.  General  descriptive  statistics  for  the  Pascagoula  and  Escatawpa 
Rivers  are  shown  in  Table  U-4-14.  Summary  data  are  presented  for  the 
West  Pascagoula  River  and  tiie  Pascagoula  River  at  US  Highway  90. 
Additionally  data  characteristic  of  ttie  reach  of  the  Pascagoula  River 
from  mile  0  to,  mile  13  (near  Coll  Tovm,  MS)  and  the  Escatawpa  River 
from  Moss  Point  to  mile  5  are  shown.  The  listed  statistics  result  from 
an  aggregation  of  data  generate  by  two  agencies  as  indicated  in  the 
footnotes  to  the  table. 


» 


» 


I 


H-78 


H-80 


H-81 


MEASURES  OF  GENERAL  WATER  QUALITY  -  PASCAGOULA  AND  ESCATAWPA  RIVERS 


MEASURES  OF  GENERAl.  WATER  QUAHTY  -  PASCAGOltA  AND  ESCATAWPA  RIVERS 
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H.4.67.  As  shown,  data  for  the  West  Pascagoula  River  at  US  Highway  90 
had  the  highest  computed  mean  for  dissolved  oxygen  concentrations,  7.3 
mg/L.  About  21%  of  the  DO  record  indicated  concentrations  less  than  5.0 
mg/L,  The  mean  of  the  dissolved  oxygen  record  for  the  Pascagoula  River 
at  Highway  90  is  substantially  lower  at  5.5  mg/L.  About  41%  of  the 
record  of  dissolved  oxygen  measurements  are  less  than  5.0  mg/L.  Data 
for  the  Pascagoula  Rver  from  mile  0  to  mile  13,  inclusive  of  the  data 
for  the  Pascagoula  River  at  Highway  90,  indicate  a  mean  dissolved  oxygen 
concentration  of  only  4.4  mg/L.  About  51%  of  the  aggregated  record  of 
dissolved  oxygen  observations  indicate  concentrations  below  5.0  mg/L, 
about  31%  show  concentrations  less  than  3.0  mg/L,  and  about  14%  show 
concentrations  less  than  1.9  mg/L.  The  mean  dissolved  oxygen  computed 
for  the  reach  of  the  Escatawpa  river  from  Moss  Point  to  mile  5  is  only 
3.0  mg/L.  About  72%  of  the  aggregated  records  of  dissolved  oxygen 
measurements  show  concentrations  below  5.0  mg/L,  about  30%  of  these  data 
are  less  than  3.0  mg/L,  and  about  35%  are  below  12.0  mg/L. 

H.4.6fi.  Sample  means  for  the  pH  data  are  about  7.2  su  for  the 
Pascagoula  River  and  about  6.6  su  for  the  West  Pascagoula  and  Escatawpa 
Rivers.  About  10%  of  the  pH  record  for  the  Pascagoula  River,  mile  0  to 
mile  13,  shown  values  below  6.5  su. 

About  40%  of  the  pH  record  for  the  West  Pascagoula  River  at  Highway  90 
and  about  37%  of  the  record  for  the  Escatawpa  River,  Moss  Point  to  mile 
5,  indicate  values  less  than  6.5  su . 

H.4.69.  The  mean  values  of  chemical  oxygen  demand,  total  dissolved 
solids,  total  chlorides,  and  total  sulfate  are  much  higher  for  the 
Pascagoula  River  values  computed  for  the  West  Pascagoula  and  Escatawpa 
Rivers.  Conversely,  observed  nitrite  plus  nitrate  and  total  phosphorus 
concentrations  and,  on  average,  substantially  lower  for  the  Pascagoula 
River  compared  to  the  West  Pascagoula  and  Escatawpa  Rivers. 


Section  5.  KXISTLNG  BACTERIOLOGICAL  QUALITY 

H.3-I.  The  direct  search  for  a  specific  pathogen  in  water  is 
uneconomical,  slow,  and  unwieldy  for  routine  control  purposes.  Instead, 
water  is  examined  for  an  indication  of  fecal  contamination,  and  when 
such  indication  is  found,  it  is  assumed  that  the  water  is  potentially 
dangerous.  The  presence  of  coliform  organisms  in  a  water  sample  is 
regarded  as  evidence  of  such  pollution  and  has  served  for  many  years  as 
a  basis  for  water  quality  criteria.  The  coliform  group  of  organisms 
includes,  by  definition,  "all  aerobic  and  facultative  anaerobic,  Gram¬ 
negative,  nonspore-forming,  rod-shaped  bacteria  that  ferment  lactose 
(milk  sugar)  with  gas  formation  within  48  hours  at  35*^0."  Bacteria  of 
this  group  have  been  associated  with  both  the  feces  of  warm-blooded 
animals  and  with  soil.  The  fecal  coliform  bacteria,  which  make  up  a 
portion  of  the  total  coliform  group,  are  determined  by  an  elevated 
temperature  test  --  being  able  to  grow  at  44.5°C  and  ferment  lactose, 
which  produces  acid  and  gas.  Using  fecal  coliform  bacteria  has  proven 
to  be  of  more  sanitary  significance  than  using  total  coliform  bacteria, 
because  fecal  coliforras  originate  in  the  intestinal  tract  of  warm¬ 
blooded  animals.  The  presence  of  bacterial,  viral,  protozoan,  and 
possibly  fungal  species  that  are  pathogens,  and  possess  the  potential  to 
infect  man  and  other  organisms,  is  ndirectly  indicated  by  the  presence 
of  the  fecal  coliform  group  of  bacteria.  Thus,  the  number  of  fecal 
conforms  present  Indicates  the  degree  of  health  risk  associated  with 
using  water  for  drinking,  swimming,  or  shellfish  harvesting. 
Bacteriological  water  quality  standards  applicable  to  the  study  area  are 
shown  in  table  H-5-1. 

MISSISSIPPI  RIVER 

H.5.2.  The  sanitary  quality  of  the  proposed  diversion  source  water,  as 
characterized  by  the  observed  densities  of  the  fecal  coliform  Indicator 
organism,  is  presented  in  tables  H-5-2  and  H-5-3. 


H-86 


TABLE  H-5-1 


BACTERIOLOGICAL  WATER  QUALITY  STANDARDS  APPLICABLE  TO  THE  STUDY  AREA 

Primary  Contact  Recreation  -  Based  on  a  minimum  of  not  less  than  five 
samples  taken  over  not  more  than  a  30-day  period,  the  fecal  coliform 
content  shall  not  exceed  a  log  mean  of  200/100  mL  nor  shall  more  than  10 
percent  of  the  total  samples  during  any  30-day  period  exceed  400/100 
mL . 


Secondary  Contact  Recreation  -  Based  on  a  minimum  of  not  less  than  five 
samples  taken  over  not  more  than  a  30-day  period,  the  fecal  coliform 
content  shall  not  exceed  a  log  mean  of  1,000/100  mL  nor  shall  more  than 
10  percent  of  the  total  samples  during  any  30-day  period  equal  or  exceed 
2,000/mL. 

Shellfish  Harvesting  Waters  -  The  median  fecal  coliform  bacteria 
concentration  should  not  exceed  14  MPN  (most  probable  number)  100  mL 
with  not  more  than  10  percent  of  the  saniples  exceeding  43  MPN/100  mL  for 
the  taking  of  shellfish. 

Fish  and  Wildlife  (Mississippi)  -  The  fecal  coliform  content  shall  not 
exceed  a  geometric  mean  of  2,000/100  ml,  nor  shall  more  than  ten  percent 
of  the  samples  examined  during  any  month  exceed  4,000/100  mL . 
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UNCLASSIFIED 


F/G  13/2 
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H.5.3.  It  should  bo  noted  that  the  bacteriological  data  in  table  H-5-2 
and  table  H-5-I  are  not  directly  comparable  to  the  bacterial  standards 
listed  in  table  H-5-1.  Available  data  were  derived  from  grab  samples 
rollected  at  f  ti'ciuenc  i  es  seldom  exceeding  semimontlily .  Many  of  these 
data  were  also  expressed  as  membrane  filter  counts  as  opposed  to  the  MPN 
(most  probable  number)  of  organisms  present.  Still,  these  data  are 
useful  for  analysis  of  the  water's  sanitary  quality.  On  an  annual  basis 
and  for  tlic  aggregate  data  siiown  on  table  H-5-2,  the  logarithmic  mean  of 
the  observed  fecal  collform  densities  is  506/100  milliliters.  The  mean 
is  well  below  the  value  of  1,000/100  mL  secondary  contact  recreational 
standard.  However,  the  observed  fecal  coliform  density  that  was 
equalled  or  exceeded  10  percent  of  the  time,  2,400/100  mL,  is  above  the 
corresponding  2,000/100  mL  standard.  As  can  be  noted  by  examining  table 
H-5-2,  the  highest  fecal  collform  densities  that  have  been  measured  in 
the  study  reach  have  generally  occurred  downstream  of  New  Orleans. 

MAJOR  TRIBUTARIES  TO  LAKE  PONTCHARTRAIN 

H.5.4.  The  sanitary  quality  of  selected  west  and  northern  tributaries 
to  Lake  Pontchar train ,  as  characterized  by  measured  fecal  collform 
bacteria  densities,  is  shown  in  table  H-5-4.  Summary  statistics  of 
observed  fecal  coliform  densities  are  presented  for  Lake  Maurepas 
(station  1),  Pass  Manchac  (station  2),  and  Tangipahoa  (stations  3  and  4) 
and  Tchefuncta  (stations  5  and  6)  river  locations.  These  water  bodies 
are  classified  by  the  State  of  Louisiana  as  suitable  for  primary  contact 
recreational  activities.  As  was  indicated  previously,  the  observed 
densities  of  table  H-5-4  are  not  directly  comparable  to  the  state 
standard,  primarily  because  of  the  standard's  conditon  relative  to 
sampling  frequency.  However,  for  this  data  presentation,  it  is  assumed 
that  the  bulk  of  the  listed  data  are  representative  of  distributions  of 
bacteria  densities  which  would  be  observed  under  more  frequent 
sampling.  It  should  also  be  noted  that  relatively  high  minimum 
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detection  limits  were  used  for  some  bacteria  analyses  (note  particularly 
the  percentiles  for  the  Pass  Manchac  sampling  location).  Thus,  the  mean 
values  computed  for  those  data  are  larger  than  the  true  mean  values. 

H.5.6.  The  logarithmic  means  of  the  bacteria  data  range  from  about  5 
colonies  per  100  milliliters  (mL)  for  the  Lake  Maurepas  sampling 
location  to  about  295  colonies/100  mL  for  the  Tangipahoa  River  at  US 
Highway  190.  The  data  for  both  the  Tangipahoa  River  and  the  Tchefuncta 
River  at  US  Highway  190  suggest  that  the  primary  contact  recreational 
standard  might  have  been  contravened  frequently  for  those  locations. 

Both  of  the  logarithmic  means  and  90th  percentile  values  for  those 
locations  exceed  the  values  cited  in  the  state  standard.  About  45%  of 
the  fecal  collform  bacteria  data  for  the  Tangipahoa  River  at  US  Highway 
190  are  greater  than  200  colonles/100  mL  and  about  33%  are  greater  than 
400  colonies/100  ml..  For  the  Tchefuncta  River  at  US  Highway  190, 
approximately  51%  of  the  data  exceed  200  colonies/100  mL  and  about  37% 
exceed  400  colonies/100  mL.  The  data  for  the  Tangipahoa  River  at 
Highway  38  and  the  Tchefuncta  River  at  Highway  22  also  indicate  that  the 
primary  contact  recreational  standard  might  have  been  exceeded,  but  less 
frequently,  at  those  locations.  The  log-mean  values  for  these  sampling 
locations  are  less  than  the  200  colonies/100  mL  cited  in  the  state 
standard.  He vever,  the  90th  percentile  densities  are  considerably 
greater  than  the  400  colonles/100  mL  cited  in  the  state  standard.  For 
the  Tangipahoa  River  at  Higway  38,  about  35%  of  the  fecal  collform  data 
are  greater  than  200  colonles/100  mL  and  approximately  20%  greater  than 
400  colonies/100  mL.  Similarly,  about  31%  of  the  data  for  the 
Tchefuncta  River  at  Highway  22  are  greater  than  200  colonles/100  mL  and 
approximately  17%  exceed  400  colonies/100  mL.  The  fecal  collform 
bacteria  data  for  Lake  Maurepas  and  Pass  Manchac  imply  no  contraventions 
of  the  state  standards  for  those  sampling  locations. 


LAKE  PONTCHARTRAIN 


H.5.7.  Recorded  fecal  coliform  bacteria  densities  for  twelve  Lake 
Pontchartrain  sampling  locations  are  presented  in  table  H-5-5.  The 
primary  contact  recreation  standard  is  applicable  for  areas  in  the  lake 
to  the  west  of  Highway  11  bridge.  Areas  located  to  the  east  of  the 
Highway  11  bridge  (sampling  stations  6  through  10  on  the  table)  are 
classified  as  suitable  for  harvesting  shellfish. 

H.5.8.  Observed  log-mean  densities  range  from  3  colonies/100  mL  for  the 
short-termed  sampling  station  north  of  Pointe  Aux  Herbes  (station  10)  to 
about  35  colonies/100  mL  for  the  Pass  Rlgolets  sampling  location 
(station  7).  The  log-mean  and  the  90th  percentile  values  for  all  of  the 
sampling  locations  listed  are  well  below  the  values  cited  in  the  primary 
contact  recreational  standard .  The  fecal  coliform  data  for  the  Pass 
Rigolets  and  Chef  Menteur  Pass  sampling  locations  suggest  contraventions 
of  the  shellish  harvesting  standard.  However,  no  conclusion  can  be 
drawn  since  the  percentiles  of  the  observations  indicate  that  the 
minimum  detection  limit  of  the  bacteria  analyses  was 

20  colonies/100  ml,.  This  value  Is  higher  than  the  14  colonles/100  mL 
median  value  cited  in  the  state  standard. 

H.5.9.  Additional  observed  fecal  coliform  data,  for  sampling  locations 
along  the  soutli  shore  of  t.ake  Pon  tchar  t  ra  i  n ,  are  presented  in  table 
H-5-fi.  Generally,  these  data  indicate  severe  bacterial  pollution  at 
various  locations  in  the  lake  in  th<’  vicinity  of  ica  jor  drainage  canals 
from  the  New  Orleans  Mat ropol i t an  Area. 

H.5.10,  A  1082  bacterial  pollution  study  of  the  lake-  was  conducted  by 
the  Louisiana  Depa  rl  iricnt  of  Health  and  Human  Resources,  Office  of  Health 
Services  and  Kn  v  i  ronment  a  1  (tiiality.  The  sludv  concluded  that  primary 
contact  recreational  act  ivil  i  es  weri'  not  advisable  within  one-quarter 
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bserved  Fecal  Collforn  Bacteria  Denal t les^-Lake  Pontrhartraln 


ike  Pontchartraln  at  Mtd  Causeway  (112WPD  301116090073300)  6/74-1/81.  ApproxlaateLy 
during  the  1979  diversion  of  flood  flows  through  the  Bonnet  Carre’  floodway. 


Dens i t i e s* -Sou t h  Shore  of  Lake  Pon t c ha r t ra 1 n 
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milr  of  rt)o  south  shori-  witliiii  Jofforson  and  Orleans  Parishes.  Primary 
cont.irt  activities  are  also  d  i  ,scouraf>,ecl  along  tiu'  north  sliore  within  a 
200  yard  radius  of  the  mouth  of  streams  wtiict\  flow  into  the  lake. 


SOh’TH  AND  PAST  LAKK  PON’TCHARTRAIN  BASIN 

H.5.11.  Summary  statistics  indicative  of  the  sanitary  quality  of  major 
water  bodies  located  in  the  soutn  and  east  Lake  Pontchartrain  basin  are 
presented  in  table  H-S-7.  Summary  data  are  shown  for  the  IHNC,  the 
CIWW,  the  MR-GO,  and  the  Lake  Borgne  area.  The  primary  contact 
recreation  standard  is  applicable  for  the  the  IHNC;  the  GIWW,  MR-GO,  and 
the  Lake  Borgne  areas  are  classified  as  suitable  for  shellfish 
harves  t Ing. 

H.5.12.  The  fecal  coliforra  data  for  the  THNC  suggest  frequent 
contraventions  of  the  primary  contact  recreational  standard.  The  log- 
mean  of  the  IHNC  data  is  4,160  colonies/100  mL  and  90th  percentile  value 
is  55,000  colonies/100  mL.  These  values  are  well  above  the  200 
colonies/100  mL  and  400  colonies/mL  cited  in  the  state  standard.  About 
94%  of  the  fecal  coliform  data  for  the  IHNC  sample  are  greater  than  200 
colonies/100  mL  and  approximately  87%  are  greater  than  400  colonies/100 
mL . 


H.5.13.  Frequent  contraventions  of  the  shellfish  harvesting  standard 
are  inferred  by  the  fecal  coliform  data  for  the  GIWW  sampling 
location.  The  median  of  the  data  for  the  GIWW  is  47  colonles/100  mL  and 
the  90th  percentile  values  is  320  colonles/100  mL.  These  values  are 
well  above  the  14  colonles/100  mL  and  43  colonles/100  mL  cited  in  the 
state  standard.  Approximately  75%  of  the  fecal  coliform  data  for  the 
GIWW  sampling  location  exceed  14  colonles/100  mL  and  about  51%  exceed  43 
colonies/100  mL. 
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Observed  Fecal  Coliform  Bacteria  Densities*  -  South  and  East  Lake  Pontchar train  Basin 
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Oul  f  Intracoastal  Wateru-ay  near  Paris  Rd  at  New  Orleans,  LA  (112WRD  30002A089560500) 

Mississippi  River  Gulf  Outlet  at  Bayou  Dupre  (112WRD  29563089501800) 

Mississippi  River  Gulf  Outlet  at  mile  -5.0,  -Breton  Sound  (112WP.D  292730089032200) 

Take  Borgne.  Aggregate  of  data  for  19  sampling  locations  -  21LALDHM:  04134401,  04124403,  04134503;  llCOEIl’N  86201, 
86002,  86202,  86001,  85769,  86102,  85828,  85768,  85826,  85778,86101,  85766,  85802,  85821;  112WRD  295853089442100. 


Fi'cal  colil'onn  data  for  tlio  MK-CO  at  Bayou  Dupre  and  Lake 
Bor.iMU'  area  imply  occasional  contraventions  of  the  shellfish  liarvesting 
staiidard.  Tlu'  I’.iedian  of  tlie  MK-GO  dat:i  is  14  colonies/100  mL ;  the  90th 
I'eri'eant  i  !  e  vciiue  is  14j  colonies/100  ml..  About  47  percent  of  the  fecal 
colitorm  data  for  the  MRG.0  exceed  14  colonies/100  iiiL  and  about  IH 
percent  e::ceed  41  colonies/l(iO  ml..  Tlie  median  of  the  fecal  coliform 
data  for  the  Lake  Borgne  area  is  10  colonies/100  mi.  and  the  90th 
percentile  value  is  90  colonies/100  ml,.  Approximate  40  percent  of  these 
data  are  greater  than  14  colonies/100  mL  and  about  18  percent  are 
greater  tlian  43  colonies/100  mL.  Tlie  fecal  coliform  data  for  the  MR-GO 
at  Breton  Sound  suggest  no  contraventions  of  the  shellfish  standard  for 
that  location. 

PKAR!.  RIVKR 

H.5.15.  Summary  statistics  for  fecal  coliform  bacteria  densities 
observed  at  two  Pearl  River  sampling  locations  are  shown  in  table 
11-5-8.  Comparing  these  statistics  to  the  primary  contact  recreational 
standard  implies  possible  occasional  contravention  for  both  sampling 
locations.  The  log-mean  of  the  data  are  77  colonies/100  mL  for  the  iJest 
Pearl  River  sampling  location  and  89  colonies/100  mL  for  the  East  Pearl 
River  location.  Both  of  those  values  are  well  below  the  200 
colonies/100  ml,  standard.  However,  the  90th  percentile  values  are  about 
490  colonies/100  raL-slightly  greater  than  the  400  colonies/100  mL  cited 
in  the  standard.  Approximately  16%  of  the  focal  coliform  data  for  the 
West  Pearl  River  sampling  location,  exceed  200  colonies/100  mL  and  about 
14%  exceed  400  colonies/100  ml, .  Similarly,  for  the  Fast  Pearl  River 
sampling  location  about  22%  of  the  fecal  coliform  data  are  greater  than 
200  colonies/iOO  mL  and  about  12%  are  greater  than  400  colonies/lOO  mL . 
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Table  H-5-8 


Observed  Fecal  Oollform  Bacteria  De  n  s  i  t  1  e  s  * -Pe  a  r  1  River 


West  Pearl  River 
at  Highway  90 

B  r  i  d  g  elj 

East  Pearl  River 
at  Highway  90 

B  r  1  d  g  e2J 

Number  of  Observations 

50 

50 

Mean  (logarithmic) 

77 

89 

Ra  n  ge 

20-2,400 

20-3 , 500 

Period  of  Record 

3/78-5/83 

3/7P-5/83 

VJelghted  Percentiles 

5 

20 

20 

10 

20 

20 

20 

20 

20 

30 

40 

50 

40 

50 

70 

50  (median) 

70 

PO 

60 

80 

no 

PO 

130 

226 

90 

490 

4P9 

95 

930 

970 

* 

Number  of 

colonies 

per  100 

ml  . 

J_/ 

West 

Pearl 

River  at 

n  i  g  h  wa  y 

90 

Br i d  pe 

(2]T,A10rP  S090465020). 

‘  ■  A 

V 

East 

Pearl 

River  at 

Highway 

90 

R  r  1  d  g  e 

(  2 1  LAI ORS  B090465010)  . 
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KrST 

ii.'.i’).  A^>;'r-  i,.it  o  si;iiii!i;ir;.'  stilistics  of  mo.isiirfd  focal  colfform 

ion;  it  i  ;  a  !_  iinir  1  oo  a  t  i  i )  a  55  in  l-/05;t  M  i  ss  i  .s  si  p  i)  i  Sound  are  presented 

i  t  (bio  1!  -  i- '1  '’'ampe. ;  H)’,  those  statistics  to  the  shellfish  harvesting 
St  iiaio.ro  .saip'oat  riossihh"  ui-casiona!  contraventions.  The  median  of  the 
data  i  h  c  n  lo  ri  i  OS  /  1  id)  ml. --veil  hi.'low  the  14  colonies/100  ml.  valvie  cited 
ill  the  staii'iard.  ll'ivevef,  the  90th  percentile  value,  74  colonies/100 
'll,,  is  well  above  the  ad  r  c' 1  o  nl  es  / 1 00  ml.  cited  in  the  shellfish 
harvesting  standard.  .Vpii  r  ox  ima  t  e  1  y  d2’4  of  the  aggregati-d  fecal  coliform 
dat.i  are  g, renter  than  14  colonies/100  ml,  and  about  17  percent  of  the 

data  ari'  g, renter  than  43  colonies/100  ml.. 

SKI.KOTl'O  XISSISSIITI  tiOASTM,  RIVKH  BASIN  U'ATl'.RS 

1.17.  I) i s t r i hut i ons  of  observed  fecal  coliform  bacteria  densities  for 
sampling  locations  in  St.  l.onis  Bay  and  the  Back  Bay  of  Biloxi  are  shown 

in  fable  M-3-10.  The  percentiles  for  the  St.  Louis  Bay  at  Highway  90 

and  th.’  Buck  Bay  of  Biloxi  near  Biloxi,  Misfsissippi  imply  possible 
con  t  ra  ven  t  i  ons  of  the  primary  contact  recr  itat  ional  st.andard.  The  log- 
mean  of  the  data,  for  the  St.  Louis  Bav  at  Highway  90  is  about  44 
CO  1  on  i  t'S '' i  0(1  ml,.  This  value  is  well  below  the  200  colonies  cited  in  the 
Mississippi  sL.ite  standard.  Hov/ever,  the  observed  90th  percentile  for 
this  location  is  423  colonies/100  mL-slightlv  greater  than  the  400 
CO  loni  os/ 1  00  inL  ci  ted  in  t  lu-  standard.  .About  22/'  of  the  fecal  coliform 
data  lor  the  St.  I.nuis  Bay  sampling  local  ion  exceed  20('  colonies/100  mL 
and  approx  i  male  1  y  11-  exceed  400  eolonies/lOO  ml,.  The  log-mean  of  th.e 
data  for  thi’  Back  Bav  of  Biloxi  near  Biloxi  is  1,100  colonics/lOO  mL . 
Appr>>.xi:n,!t  1  1  y  31’  of  the  bacteria  d.at,)  are  greater  than  2(10  colonies/lOO 
ml,  and  ahoul  2 '3 1  of  the  data  are  g.reater  ili.in  400  colonies/mL.  The 
fecal  coliform  data  for  the  Back  Bay  of  Biloxi  at  Ocean  Springs, 
Mississippi  suggest  no  contraventions  of  the  primary  contact 
r  ec  r  ea  t  i  on  a  1  s  t  .and  a  rd  . 
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River.  These  data  Indicate  that,  except  for  mercury,  the  dissolved 
fractions  of  these  constituents  are  generally  lover  and  less  frequently 
detected,  and  that  the  highest  trace  metal  conccntra  tions  are  normally 
associated  with  suspended  particulates  in  the  river.  The  trace  metals 
copper,  xi nc ,  and  iron  have  beer  detected  at  concentrations  of  4.0,  2.2, 
and  15.1  mg/h,  respectively.  Mercury  has  been  detected  at  a 
concentration  of  5.5  ug/L.  Such  concentrations  are  generally  rare; 
however,  considering  the  enormous  dilution  capacity  of  the  river,  trace 
metals  at  the  levels  cited  are  cause  for  concern.  Such  high 
concentra t ions  are  indicative  of  the  impact  of  Industrial  and  urban 
stornujater  discharges  to  the  river.  Summary  statistics  for  selected 
trace  metals  detected  at  the  nine  primary  Mississippi  River  sampling 
stations  considered  1n  detail  for  this  study  are  shown  in  table  H-6-3. 
Ttiese  data  sixiw  inordinately  high  mean  copper  and  lead  concentrations  at 
the  two  Luling,  tpuisiana  sampling  locations  (stations  4  and  5). 


'!.''i.4.  An  exceedance  summary  for  freshwater  aquatic  life  24-hour 
aver. i-vfxr.si  r<'  criteria  (I'PA)  and  selected  chronic 
rexii'irv  criteria  is  iiresented  in  table  >1-6-4.  Freshwater  criteria 

•!'  i.iriis  III  r  the  uiee  primarv  river  sairpling  locations  are 
i"  tables  and  H- (>-().  The  F.PA  crit(>ria  specify  jxillutant 

.  .  "iia  n  i  t  I  t  i '  ■  iis  'viiicb,  if  111)  t.  exceech'd  ,  sIk)u1  <1  protect  nK>St,  hut  not 
i'.  r  s  s  s  a  r  i  1  V  all  ,  muitic  life.  The  con'Mi'alion  of  the  ?4-hour  average 
I'l.i  values  is  designia!  to  adeq  u.-i  t  e  1  y  protcet  it|uatir  life  and 

i's  VI  s  'rn'i  ;e  iite  aiui  citronie  loxieity  and  hioco  iic  en  tr  a  t  io  n  without 
i  1  ts  r  e  s  I  r  ie  t  i  vr  as  <i  e.  pe-n  nmher  e  r  i  ter  ion  vi.uid  bavt  to  bo  t(' 

'f'  '.  ide  file  s  '  'e  dejtree  of  proteetlo'l.  ^  ten-mu Ijer  criterion  is 
inti’iili-d  to  (ie-('ribi  tlie  highest  average  ambient  wt  ter  eo  nc  en  tr  a  t  io  n 
that  will  'irti'^ure  .a  w.ater  qu.alify  generally  siiit(-d  to  maintaining 
.irpiat  i(  I  iff,  wail'  restr  h  I  in;-  the  exiimi  aiid  diir/Jtion  of  the 
exenrsfor..;  inaT  tie  ivcr.y.-.e  to  levels  that  will  not  c.ause  harm.  The 

maximiir;  wa  1  m  ,  wiiieit  is  dot'ivm-d  acutr*  toxieitv  dat.i,  is  intt'nded  to 
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AVERAGE  DISTRIBUTION  BETWEEN  DISSOLVED  AND  SUSPENDED  PHASES  OF  SELECTED  TRACE  METALS 


TABLE  H-6-1 

C{tARACTKki:'ATICN  CK  SELECTED  METALS  AND  METALLOIDS  NEASLKED  IN  THE  MISSISSIPPI  RIVER* 


Parameter 

Nt.iQib€‘r  of 

Samples 

Percent  of  Samples 
In  wtiich  Parameter 
Was  Not  Detected 

Mean 

Concentration 

up/L 

Observed  Concentration 
(up, /L)  Was  Less  ilian  or 
Equal  to  That  Stated  99% 
of  the  time 

Period  of 

Record 

Ar  se:'.  1  c 

d  1  ssolved 

501 

10.7 

3.6 

24.2 

10/01/62 

8/05/80 

tota  1 

248 

0.7 

4.0 

52 

1/21/74 

- 

8/05/80 

Cadmium 

dissolved 

523 

30.3 

1.1 

17 

10/01/62 

_ 

8/05/80 

total 

299 

17.4 

2.5 

25 

2/01/73 

- 

8/05/80 

Chromi  lun 

d i sso  Ived 

139 

19.4 

2.1 

20 

10/01/62 

- 

7/09/80 

tota  1 

301 

4.7 

13.1 

50 

2/01/73 

- 

8/05/80 

hexavaleni 

393 

- 

2.5 

- 

10/20/70 

- 

B/05/80 

Copper 

dissolved 

283 

2.5 

6.0 

21 

10/01/62 

- 

8/05/80 

tota  1 

211 

0.  7 

27.9 

245 

2/01/73 

“ 

8/05/80 

I  run 

dissolved 

418 

11.4 

28.3 

230 

4/06/72 

- 

8/05/80 

tota  1 

93 

0 

3,806 

15,100 

10/01/62 

- 

7/09/80 

Lead 

dissolved 

521 

24.7 

2.6 

30 

10/01/62 

- 

8/05/80 

total 

292 

1.6 

17.0 

110 

2/01/73 

- 

8/05/80 

Manganese 

d  i  sso  Ived 

6,565 

12.4 

11.7 

120 

4/06/72 

- 

7/09/80 

tot  *  1 

53 

0 

114 

360 

10/01/62 

- 

7/09/80 

Mercury 

c!  1  sso  Ived 

286 

34.9 

0.04 

0.8 

4/11/74 

- 

8/05/80 

total 

45  7 

14.8 

0.23 

1  .6 

4/06/72 

- 

8/05/80 

Nickel 

d 1 s  solved 

252 

13.0 

2.8 

16 

10/01/62 

_ 

8/05/80 

tota  1 

142 

3.0 

10.7 

90 

8/26/76 

- 

8/05/80 

7.  Inc 

d  i  ssolved 

522 

11.3 

15.1 

110 

10/01/82 

_ 

8/05/80 

total 

2  54 

0.4 

67,7 

610 

2/01/71 

- 

8/05/80 

Section  6. 


TKACF  MF.TAT.S  -  F.XISTIMC  COHDITTOf’S 


H.6.1.  Trace  raetals  and  trace  inorganics  enter  surface  waters  via 
several  routes  and  from  many  sources.  Fallout  and  washout  of 
contaminants  from  the  polluted  atmosphere  of  urban  and  highly 
industrialized  areas  can  be  significant  nonpoint  sources.  Metallic 
salts  leached  from  soils  and  natural  ore  deposits  can  also  contribute 
significantly  to  the  the  trace  metal  content  of  a  surface  witer  body. 

For  the  most  part,  heavy  waste  loading  to  neighboring  surface  waters  is 
a  consequence  of  the  continuing  proliferation  of  industrial 
establishments  adjacent  to  the  Mississippi  River  and  the  general 
industrialization  of  tlie  New  Or  leans-P.a  to  n  Rouge  urban  corridor  (see 
plate  Several  metals  that  are  frequent  components  of  many 

industricil  wa  stev^a  ti-rs  and  urban  stormwater  runoff  have  been  detected  at 
high  concentrations  in  the  Mississippi  River.  These  metals  are  rarely 
found  in  more  than  trace  quantities  in  unpolluted  waters. 

H.6.2.  Fata  from  long-term  monitoring  of  trace  metals  coi'centra  t  ions 
wore  not  available  for  ciich  of  the  sl.ufly  area  un  f(>r  hi>dies  addressed  in 
previous  sections  of  this  appendix.  Consequently,  tinly  those  areas 
where  sufficient  trace  metals  data  wi^re  available  to  he  considered 
adequately  representative  of  fypieal  conditions  are  addresst'd  in  this 
sec  t io  n • 


MISSISSIPFI  RIVKR 

h.6.3.  Tiace  metals  and  selerte<*  trace  i  noi'r.a  n  i(' routinely  detected  in 
the  Mississippi  River  are  ctiarac  l  er  i  zed  in  table  h'-f-l.  Fata  for 
dissolved  and  total  co  nc  m  t  r  a  t  io  ns  of  I'iiu-  selected  trace  metals  and  one 
trace  inorganic  is  presenter!.  Table  shows  the  nhsi'rved  average 

distrihutiop  Fetween  dissolvin'  .inr)  siispeinlrn'  tract  ions  ol  the  total 
conrentrat  ion  of  selected  trace  metals  ivea.siired  in  !  h('  Mississippi 
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OBSERVED  EECAL  COLIFOR.M  BACTERIA  DENSITIES*  -  PASCAGOULA  AND  ESCATAWPA  RIVERS 
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PASCAGOULA  AND  ESCATAWPA  RIVERS 


H. 5.18.  The  sanitary  quality  of  the  Pascagoula  Rivers  at  Highway  90,  as 
characterized  by  samples  of  observed  fecal  collform  densities  is 
presented  in  table  H-5-11.  These  data  suggest  frequent  contraventions 
of  the  primary  contact  recreational  standard  for  the  Pascagoula  River  at 
Highway  90.  The  log-mean  of  the  data  is  about  233  colonles/100  mL  and 
the  90th  percentile  is  1,070  colonies/  100  mL.  Both  of  these  values  are 
greater  than  those  cited  in  the  primary  contact  standard.  About  57%  of 
these  data  exceed  200  colonies/100  mL  and  about  39%  exceed  400 
colonies/100  mL .  Occasional  contraventions  of  the  primary  contact 
standard  are  implied  by  the  fecal  collform  data  for  the  West  Pascagoula 
River  at  ^'ighway  90.  The  log-mean  of  the  data  is  shown  as  about  122 
colonies  100/  ml^  —  well  below  the  200  colonies/100  mL  cited  in  the 
state  standard.  However,  the  90th  percentile  of  the  distribution  is 
shown  as  2,200  colonies/100  mL  much  greater  that  the  400  c.olonles/100  mL 
cited  in  the  state  standard.  About  23%  of  these  data  exceed  200 
colonles/100  ml,  and  about  14  percent  exceed  400  colonies/lOO  mL. 

11.5.19.  Aggregate  data  for  the  Pascagoula  River  from  mile  0  to  mile  13, 
inclusive  of  the  data  for  the  Pascagoula  River  at  Highway  90,  have  a 
log-mean  of  158  colonies/lOO  mL.  The  90th  percentile  value  is  shown  as 

I, 300  colonies/lOO  ml,.  About  44%  of  these  data  exceed  200  colonies/lOO 
mL  and  about  35%  exceed  400  colonies/100  mL.  The  Ksoatawpa  River  is 
classified  as  suitable  for  fishing  and  for  propagation  of  fish,  aquatic 
life,  and  wildlife.  The  state  standard  for  this  classification  cites  a 
geometric  (logarithmic)  mean  of  2,000  coIonies/lOO  ml.  and  a  90th 
percentile  value  of  4,000  colonies/lOO  inL.  As  indicated,  the  aggregate 
data  for  the  Escatawpa  River  from  Moss  Point  to  mile  5  shows  a  log-mean 
of  about  442  colonles/100  mL  and  a  90th  percentile  value  of  about  5,160 
colonles/100  mL.  Although  these  values  are  considerably  higher  than 
those  shown  for  the  Pascagoula  and  V/est  Pascagoula  Rivers,  they  are 
generally  comparable  to  values  cited  previously  for  the  Mississippi 
River.  About  24%  of  the  Escatawpa  River  feral  collform  data  exceed 
2,000  colonies/lOO  ml,  and  about  13%  exceed  4,000  colonies/lOO  mL . 


OBSERVED  FECAL  COLIFORM  BACTERIA  DENSITIES*  -  SELECTED  MISSISSIPPI  COASTAL  RIVER  BASIN  WATERS 


TABLE  H-5-9 


Observed  Fecal  Collform  Bacteria 
Densities*  -  West  Mississippi  Sound 


sslssippl  S 
00;  780238; 


id.  Aggregate  data  f 
COELMN;  05009,  05010 


four  sampling  loca 
12WRD  301120089251 


U-101 


ue 


TABLl:;  H-6-S  (Continued) 

TRACK  METALS  CI’.ITKRIA  EXCEEDANCE  SL'MMARY  -  MISSISSIPPI  RIVER 
(FresliwaLer  Criteria  Exceedances  For  24-ii  Average  Concentrations) 


Nine  Sampling  Station  Aggregate 
No.  of  lb.  of  Percent 

Samples  Exceedances  Exceedance 


Ca  d  m  i  un 
Cop  per 
Lend 
Merc  ur y 
Nickel 


428  307  72 

413  3A7  89 

419  240  57 

565  75  13 

216  1  0 

303 


Z  inc 


125 


41 


itUCii  MtlALS  CRii'liRlA  LRCRKD/UhCc;  SUMMARY  -  MISSISSIPPI  RIVER 
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TRACE  METALS  CRITERIA  EXCEEDANCE  SIWIAK'’  -  MISSISSIPPI  RIVER 


TAPI.F  H-A-6  (Continued) 

TRACK  MKTAl.S  CRITKRIA  EXCF.F.DANCE  SMIARY  MISSISSIPPI  RIVFR 
( Fresl'uB  ter  Criteria  Exceedances  for  Instantaneous  Maxlir.iim  Concentrations) 


N’ine  Sampling?  Station  Aggregate 
fb  .  of  No.  of  Percent 

Samples  Exceedances  Exceedance 


Cadri urn 

428 

46 

11 

Ciironium 

438 

0 

0 

Co  p  pe  r 

413 

117 

28 

Ijead 

419 

3 

1 

Mercury 

615 

1 

0 

^.’ic  kel 

216 

0 

0 

7.  inc 

300 

1 

0 

H-120 


prevent  significant  risk  of  adverse  Impact  to  organisms  exposed  to 
concentrations  above  the  24-hour  average.  All  of  the  criteria  are  for 
the  concentration  of  total  recoverable  metal  present  in  a  sample.  The 
freshwater  criteria  for  24-hour  average  concentrations  of  cadmium  and 
lead,  and  for  Instantaneous  maximum  cadmium,  chromium,  copper,  lead, 
nickel,  silver,  and  zinc  concentrations  vary  directly  with  water 
hardness.  Carbonate  hardness  was  used  to  derive  hardness  dependent 
criteria  when  no  value  of  total  hardness  was  measured  for  an  Individual 
sample.  The  data  of  table  11-6-3  show  mean  total  hardness  In  the 
Mississippi  river  to  be  about  145  mg/L-CaCO^.  The  selected  chronic 
toxicity  criteria  are  concentrations  that  have  been  sliovmi  to  proc'uce  n 
chronic  response  in  a  particular  freshwater  organism.  Among  species 
that  are  more  sensitive  than  those  tested,  chronic  effects  Vsould  occur 
at  lower  concentrations. 

H.h.S.  All  data  to  v+iich  the  criteria  were  compared  were  ohtained  from 
analyses  of  grah  samples.  Comparing  24-hotir  average  rri  hr  ir)  with  data 
obtained  from  grab  sam.plos  may  be  misleading.  'bw't'vor,  lonsidei’fng  the 
relatively  extensive  data  b.-^  se  and  extended  i->er  led  whirl)  sai)'ples 

were  collected,  sich  a  comparison  appears  to  provide  i  vor)(l  indication 
of  w.'hether  potential  problems  exist. 

l'.f,.6.  Tl’e  data  of  tables  il-6-4  through  show  ?l  at  t  i)e  trace 

metals  cadmium  and  copper  cotisi  sten  tl  y  ox,', -eg  ho  t  h  t  Iv  .’/t-tionr  average 
and  maximum  freshwater  criteria.  'i'hae^c  data  alsc  IniMcati'  ixatinlial 
problems  associated  with  recurrent  high  conr  en  i  r  >  t  ie  r-,  et  iroii,  mercury, 


'' i.i  iJ'Tir'  IK  Mil  TAKIKS  TO  lAKK  FO  ^’'rCliARTRAI^• 

!! .  .  7  .  ."imp.  r  I)  IK' til  (ra  t  io  ns  nf  snli'ctncl  trace  nictala  measured  in  major 

;r's:K_iter  f  r  i  A  ii  l  a  r  i  e  s  to  I.aki'  Fo  n  tc  liar  t  r  a  i  n  are  indicated  in  tab]  e 
;'-'-7,  <u;'i’":!ry  statistics  tor  I,a  ke  Maurepas,  Ta  np,  i  pa  hoa  ,  and  Tchefuncta 

7  :  ■  I  '  .i;-  ;  i  i;.  !  <,)t' a  t  i  t)  US  tire  sliown.  .'lean  cadnium  co  p.c  (mi  tr  a  t  io  ns  in  the 

Li  ituttiry  Kater  bodies  arc  comparable  to  those'  computed  for  the 
Ai-.‘ii  i-i'i'i'i  diver;  computed  mean  chri'mium  ane'  "inc  concen  tra  t  ions  appe-nr 
to  'V  ui-ra  1  1  V  !t)wer.  f’xcepL  for  the  tale'  Maurepas  sampling  location, 

I  I  aii  cn  nc  e  II  t  r  .1  L  in  ns  for  the  tributary  utiter  bodies  seem  generally 
')  o:"'!'  ti'tin  those  computed  for  most  of  the  Mississippi  River  sampling 
'•  t  i  r.s.  Ally  a  few  o  bst.' r  va  L  io  ns  of  mercury  concentrations  have  lieen 
-.pit'  Alt  several  of  the  tributary  sampling  locations;  consequently,  some 
'  '  toe  ;,eau  c nc  ei' t  r  1 1  io  ns  sliown  are  not  representative  of  typic.il 
'■  )  III!  i  t  io  ns .  Ikiwever,  .is  indicated  In  the  table,  some  notably  high 
individual  mercury  cone en tra t io ns  have  been  detected  at  the  Pass 
■'.inclitic  ,  7  a  np  i  p.i  It'o.i ,  and  Tchefuncta  River  sampling  locations.  Comparing 
till'  sumiruiry  statistics  of  table  11-6-7  with  those  of  table  )!-6-3  for  the 
i  ssi  ppi  River  also  suggests  generally  lower  mean  water  hardness  in 
tie  lake  i’o  n  tc  hti  r  t  ra  i  n  tributaries,  except  for  locations  influenced  by 
i'r.ickisli  inflows.  Consequently,  generally  more  stringent  (i.c.  lower) 
t.  M'dncss  dependent  freshwater  critcra  arc  appl  icablc  to  the  tributary 
wri  ter  s  . 

I’.u.F.  fim.ui’.a  r  i  cs  of  fresiiwater  criteria  exceedances  for  24-bour  average 
iud  instantaneous  iTi.ixImum  trace  metals  concentrations  are  shown  on  table 
il-c-F  ,nid  ii-6-n.  Tliese  summaries  imply  consistant  exceedances  of  the 
criteria  for  CA-pour  average  concentrations,  by  the  grab  sample  data, 
for  cadmium,  copper,  and  lead  at  each  of  the  selected  tributary  sam)illng 
locations.  Relatively  high  exceedance  ratios  for  mercury  and  zinc  are 
,1  !  so  api.ireut  for  none  s.impl  i  ng  locations.  The  summaries  of  exceedances 
of  the  instantaneous  maximum  criteria  indic.ite  potential  problems  with 
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•  i  miini  To  no  on  t  r  h  i  i  o  ns ') 


TABl.F,  li-F-1 '> 


.  ■  !U-  i-i; '  1  1  t  ;> )  r.  .s  w  •  So  !  ei' t  I'd 

it  ace  tietals  and  TrKtrganics  - 
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H-6-12)  suggest  relatively  rare  instances  of  measured  concentrations 
being  greater  than  the  criteria. 

CI’LF  RTRACOASTAL  WATERWAY  AND  MISSISSITPI  RIVER-GITI.F  O'uTLET 

H.b.ll.  Summary  statistics  for  concentrations  of  selected  trace  metals 
detected  in  the  Gulf  Intracoastal  Waterway  fGIWW)  near  Paris  Road  and 
two  locations  on  the  Mississippi  River-Gulf  Outlet  (MK-GO)  are  shown  in 
table  tl-A-13.  As  is  indicated  on  the  table,  the  computed  mean 
concentrations  of  cadmium,  copper,  mercury,  nickel  ,  and  zinc  are 
generally  comparable  to  mean  values  computed  for  Lake  Po  n  tc  bar  tra  in  . 

ti.b.L2.  Trace  metal  concentrations  ineasur<'d  in  these  water  bodies  which 
exceeded  the  EPA  2.4-hour  average  saltwater  criteria  are  summarized  in 
tnhle  I'-A-14.  Generally,  consisfant  exceedances  of  the  criteria  are 
apparent  for  copper  concentrations  measured  at  each  location.  ftotential 
problem.*',  witli  high  zinc  co  neon  tra  t  io  ns  at  tlie  GTWW  and  MP-GO  at  Breton 
found  s.nnpling  locations  arc*  also  in'plied.  Add  i  t  io  na  1  1  y  ,  relatively 
high  critt’rin  ('xceedanct'  r.atio.s  are  im'icated  for  nickel  measvired  in  the 
'■(R-GG  at  Ravoii  Pufiro  ux'  for  mercury  in  (he  MR-CXI  at  Breton  Sound. 

PFARI,  Rl'.’l-R 

ll.t^.ll.  Neill  !■  o  iH  en  tr  a  t  io  ns  of  sclirled  tract  metals  nu'a;.uri.d  at  two 
Pearl  River  sanpl  i  ng  locations  are  .s  i  immar  i  yc-d  in  t  ahl  r  li-G-lS.  As  can 
he  noted  hv  eiMm  i  ti  i  r.<».  this  tahli-,  the-  comput  ed  iiean  c  o  nc  >  n  t  r  a  t  io  n  s  of 
('hromiurp,  li’ad,  .1  nd  mercurv  are  .■  I'ni  p.i  r  ah  1  c  tor  t  nc  '.'c*;!  and  !',.i  s  t  Pearl 
River  saiiud  in;;  locations.  iiiwevor  ,  1  h..  'n.-an  c.ir'miei"  co  nr  en  t  r  a  t  in  n  s 

indicate  that  gent'ra!!'.’  higher  'mlui's  h.r-e  t'emi  mensurocl  for  the  Fast 
t'e.irl  .  .Also,  I'ii'l'cr  laean  uoler  I'.irdnes.**  i  .*■  ip|„>reuf  tor  the  Last  Learl 
s.c’ipling  lnc.it  ion.  lie  Li.-.Lcr  i-ti  '  or  I  i  r . *  a,  i-i'!i.*  t  h.i  r  1  isher  trace 
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recurrent  high  cadnlum  and  copper  concentrations  at  each  sampling 
location.  High  criteria  exceedance  ratios  are  apparent  for  lead 
concentrations  at  the  Tangipahoa  River  (stations  3  and  4)  and  Tchefuncta 
River  (stations  5  and  6)  sampling  locations.  Additionally,  potential 
problems  with  occasionally  high  zinc  concentrations  at  the  Tangipahoa 
River  at  US  Highway  190  (station  4)  and  the  Tchefuncta  River  at  US 
Highway  190  (station  3)  are  suggested. 

LAKE  PONTCHARTRAIN 

H.5.9.  Mean  concentrations  of  five  selected  trace  metals  measured  at 
twelve  sampling  locations  in  Lake  Pon  tchar  tra  in  are  shown  in  table 
H-6-10.  Relatively  high  trace  metal  concentrations  have  been  detected 
at  some  locations  in  the  lake.  However,  the  mean  concentrations  of  all 
five  of  the  trace  metals  listed  are  generally  lower  than  those  computed 
for  the  Mississippi  River  and  freshwater  tributaries  to  the  lake. 

H.6.10.  The  PPA  maximum  criteria  for  cadmium  and  mercury,  and  the  24- 
hour  average  criteria  for  cadmium  and  zinc,  are  generally  less  stringent 
(l.e.,  higher)  for  salt  v^iters  than  for  fresh  waters.  Summaries  of 
saltwater  criteria  exceedances  for  24-hour  average  and  instantaneous 
maximum  concentrations  are  presented  in  tables  U-6-1 1  and  H-6-12.  As  is 
slxiwn  in  those  summary  tables,  measured  copper  concentrations  at  each 
sampling  location  consistantly  exceed  tlie  24-hour  average  criteria. 
Additionally,  lower  hut  significant  criteria  exceedance  ratios  for 
measured  nickel  concentrations  are  apparent  for  the  temporary  sampling 
location  near  Kenner,  r/)ufsiana  (station  1),  <)nd  sampling  locations  near 
Chef  Menteur  Pass  (station  8)  and  the  Inner  Harbor  N'avigation  Canal 
(station  II).  Tt  should  be  noted  that  the  short-termed  sampling  station 
near  Kenner  was  only  monitori'd  during  and  imniediat(Hv  after  diversion  of 
flood  waters  through  the  Ronnet  Carre'  Floodway.  Tl'e  summaries  for 
exceedances  of  t  fie  instantaneous  maximum  saltwjifer  criteria  (table 
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metal  concentrations  are  acceptable  for  the  East  Pearl  relative  to  tlie 
West  Pearl  River  sampling  location. 

11.6. 14.  Summaries  of  freshwater  criteria  exceedances  for  24-hour 
average  and  instantaneous  maximum  trace  metal  concentrations  are  shown 
on  tables  H-6-16  and  H-6-17.  These  sumnaries  suggest  conslstant 
exceedances  of  both  the  24-hour  average  and  maximum  criteria  for  cadmium 
and  lead  at  both  sampling  locations. 


Trace  Metals  Criteria  Exceedance  Sumirary  -  Pearl  River 
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I'.X  I  ST1N(:  CONI' IT  IONS 


ACK  ICC!  Tri.AI.  Ar:P  1  Ni'CCIlvIAI,  CNK.M  I CAI.F  - 

li .  7  .  1  Aj;r  i  c  111  t  ur  n  1  and  industrial  chemicals,  such  as  [lesticides  and 
volatile  and  sem  i-vola  t  i  1  <.•  organic  compounds,  are  discharged  to  surface 
waters  from  several  sources.  Sources  include:  tank  and  barge  cleaning 
activities,  spillage  during,  ruiterials  handling  operations,  runoff 
discharged  as  stormwati'r  from  industrial  sites.  National  Pollution 
Discharge  elimination  System  (NPl'I-iS)  permitted  discliarges,  and  lunoff 
from  a.gr  i  r  111  t  ur  a  1  land.s.  The  costs  of  analyzing,  uater  for  many  of  these 
compounds  are  prohibitive.  Consequently,  such  analyses  are  not 
routinely  performed  and  only  limited  data  on  the  occurrence  of  these 
compoutuhs  it,  the  i,<?iti.'rs  of  the  project  area  are  available. 

MISSISSIPPI  RIVER 

11. 7. 7.  Table  n-7-1  lists  the  detection  frequency  for  several  pesticides 
in  the  Mississippi  River  and  the  percentage  of  observations  exceeding 
aquatic  life  24-hour  average  criteria.  As  can  be  noted  by  examining 
this  table,  the  most  frequently  detected  phenoxy  herbicide  and 
o  rga  nochl  or  ine  and  orga  no  plm  s  pltorus  insecticides  are  2,4-D,  dieldrin, 
and  dlazinon,  respectively.  Plates  H-9  through  11-11  slxjw  the 
frequency  distributions  of  sample  cc)]lection  and  criteria  exceedance  by 
year  for  the  persistant  organocMor ine  insecticides  DDT,  dieldrin,  and 
endrin.  histograms  of  the  percentage  by  year  of  observations  exceeding 
the  stated  criteria  are  also  shown.  The  data,  though  not  extensive, 
indicate  criteria  exceedance  for  these  insecticides  is  decreasing. 

Plates  :i-12  and  H-1 3  provide  information  on  the  frequency  of  detection, 
by  year,  for  2,4-D  and  diazlnon.  Tlie  percentage  of  samples,  by  year,  in 
which  these  comjx)unds  were  detected  are  also  presented  in  histograms. 
There  are  no  established  aquatic  life  criteria  for  these  two 
pesticides.  Table  11-7-2  presents  residue  concentrations  of  several 
pesticides  detected  in  fish  taken  at  various  locations  in  the 
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Tl't'  clia  acter  "F"  foIJowinp  a  value-  indicates  that  the  actual  concentration  is 
values  in  ug/KG  (pph)  wet  weight. 


Mi  s  i  ss  i  [pi  F.ivor  .  In  some  cases,  tlicse  data  show  concentrations  of 
pesticides  several  orders  of  magnitude  greater  than  the  maximum  relative 
concentrations  detected  in  the  surface  va  ter .  However,  only  one  sample 
indicated  a  pesticide  concentration  aliove  the  corresponding  Food  and 
Hrup  Administration  (FPA)  Action  I.evel  for  raw  and  processed  fish.  This 
sample,  collected  at  river  mile  227  AHP,  had  a  chlordane  residue 
concentration  that  exceeded  the  FFA  Action  Level  of  300  parts  p'er 
billion.  Additional  information  on  pesticide  residues  measured  in  fish 
tissue  is  given  in  table  H-7-3.  The  Indicated  samples  were  collected 
from  the  Mississippi  River  at  lailing,  Louisiana  from  1969  to  1979.  As 
is  sliown  in  this  table,  fish  tissue  concentrations  in  excess  of  FDA 
action  levels  for  total  PCBs,  dieldrln,  and  heptachlor  epoxide  have  been 
observed.  Table  H-7-4  presents  hydrocarbon  concentrations  measirred  in 
fish  collected  from  the  Mississippi  River  at  Lutcher,  Irmisiana  and 
table  H-7-3  slxaws  hydrocarbon  and  phenol  concentration  in  fish  taken  at 
river  mile  109  Af!P.  Notic  of  these  data  indicate  inordinately  high 
tissue  concentrations. 

T'.7.3.  Industrial  comixiunds  may  lie  present  in  surface  waters  in 
concentrations  well  helov;  levels  that  wmld  damage  ar|u>ati('  organisms. 
However,  some  organisms  are  noted  for  their  ability  to  hioconcontra te 
such  compounds  to  levels  that  may  he  dangerous  to  consumt'rs  of  aquatic 
1  i  f  e  .  fii  nseq  ueritl  y  ,  tl'e  p'tential  eftoct  on  consumers,  including  man, 
from  initestirig  organisms  cxposcxl  to  inr'ustrial  chemicals  must  be 
considered.  Fome  of  the  industrial  rlu’micals  di'terted  in  tin' 

Mississippi  River  in  the  Raton  Rouge  to  Mew  (Trlean'i  inaoirial  corridor 
are  suspect  c.trc  i  novens .  Tn  table  H-l-R,  criteria  ter  -uspect  or  proven 
carcinog.ens  are  prr  st'nted  <a  s  arnhient  vMter  concentiMt  ieu  assoriated 
with  a  nn)-,i  of  cstimatfat  incremental  cancir  r  i  si  to  ::.in.  !:erausr‘ 
meti'.ods  do  not  now  exist  to  establish  a  tlre^Uild  for  e  a  r  e  I  no  gen  i  r 
effects,  the  RPA  ixi  1  i  c  y  is  that,  tla're  is  no  seien,  titie  basis  lor 
estimating  "safe"  levels  for  c  a  r  r  i  nri  gens  .  Therefore,  lor  earrinngens. 
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Ilvdrocarbon  Residues  Detected  In  Fish  Tissue  -  Mississippi  River  — 


HYnKCiCAKhONS 

TAhl.K  i;-7-5 

AND  PHENOLS  PKTECTF.l) 

TK  FISH  TISSUE  igL 

Mississippi  River  at 

Mile  109  AHP 

FDA 

Action  Level 

Chi  o  f  i  ru  t  cd  Tii  sec  t  ic  id  es 

DDi: 

0.06 

0.04 

5.0 

DPI) 

0.04 

0.05 

5.0 

I'iel  dr  ill 

0.12 

0.  !  1 

0.3 

A1  pha-BIIC 

0.03 

0.3 

Ibne 

(’'xyc  hi  orda  m* 

0.01 

0.3 

Hcr 

0.02 

0.02 

Ibne 

Ueptachlor  e|o>;ide 

0.04 

0.03 

0.3 

;\1  pha  Chlordane 

0.(13 

0.04 

0.3 

Camma  Ch.lordano 

0.04 

0.04 

0.3 

Trans-nonac  hi or 

O.02 

0.03 

None 

Ci s-nonac  hi  or 

Ni' 

O.OI 

to  ne 

Phenolic  Compounds 

Meta  &  Para  Chloroplienol 

<7.5i/ 

<7.5 

to  ne 

2  -  Chlorophenol 

<4.0 

<4.0 

None 

2,6-  nichlurophenol 

<0.015 

<0.015 

to  ne 

2,3-  Pic hloro phenol 

<0.04 

<0.04 

tone 

2,  3  -  Die  hi  uro  plieno  1 

<0.04 

<0.04 

to  ne 

2,4-  Die hlorophenol 

<0.03 

<0.03 

None 

2,  4,  6  -  Tr  ic  hlorophenol 

<0.001 

<0.001 

to  ne 

2,  3,  3  -  Trie  hlorophenol 

<0.004 

<0.004 

tone 

Pentac hloro phenol 

0.015 

0.016 

to  ne 

pcpA/ 

0.22 

0.18 

tone 

Sources;  US  Fish  and  Wildlife  Service 

}J  Concentrations  are  parts  per  million.  All  samples  were  catfish.  Five 
individuals,  12  to  14  Inches  long,  in  each  sample.  Collected  September 

—J  <  iiidicates  less  than  detection  limit 
—  Not  detected 

Polychlorinated  biphenyls 


H-152 


the  r ecommendeci  ambient  water  concentration  for  maximum  protection  of 
human  health  Is  zero.  Estimating  health  risks  associated  with  human 
exposure  to  environmental  pollutants  requires  predicting  the  effect  of 
low  doses  over  a  period  of  a  lifetime.  The  range  of  concentrations 
presented  in  table  11-1-3  corresponds  to  incremental  cancer  risks  of  10”^ 
to  10~^  over  a  lifetime.  Essentially,  an  incremental  cancer  risk  of 
10  ^  corresf)onds  to  one  additional  case  of  cancer  in  a  jTopulation  of  10 
million  persons,  and  10”^  corresponds  to  1  in  100,000.  Specified  risk 
concentrations  are  estimated  using  the  following  basic  assumptions: 


o  a  70  kilogram  (154  pound)  male  as  the  exposed  individual 
o  average'  daily  consumption  of  6.5  grams  (0.23  ounces)  of  fresh¬ 
water  and  estuarine  fish  and  shellflfih 
o  average  dally  ingestion  of  two  liters  (0.53  gallons)  of  water 


I1.7.4.  Table  11-7-6  lists  the  concentrations  of  11  compounds, 
suspected  or  proven  organic  carcinogens  .ind  no  ncarc  i  nogen  Ic  volatile  and 
semivolatflc  orp-anics,  detected  in  the  M  i  .''s  i  ss  i  ppi  River-Baton  Rouge 
to  iCew  Orleans  industrial  corridor.  Oie  following  tabulation  indicates 
the  estimated  incrcn’cntal  rancor  risk  over  a  lifetime  associated  w'ith 
the  detected  in-stream  c<inc  en  tr  a  t  ions  of  four  suspected  carcinogens 
listed  in  table  11-7-6.  These  risk  estitnati-s  were  made  on  the  basis  of 
exposure  to  ttie  stated  compxiund  through  ingestion  of  rr'n  tarn  i  na  ted  water 
and  contanina  ted  aquatic  organisms  in  accord  with  tlu’  .issumptions  stated 
above.  Interestingly,  concentra  t  ions  <>  f  four  of  the  cimp-iunds  listed  in 
table  11-7-6  were  an  order  of  magnitude  •.ui'ater  )u  the  l-ecemher  sample 
tiian  in  t  te  June  samples.  This  di  !t(  rence  f  onl  d  ind 'rati  that  the 
liighest  rn  nr  en  t  ra  t  io  ns  of  the  v'o  1  a  t  ile  I'rganic.s  occur  (tilling  r.ontiis  w’iien 
water  temperatures  are  e.Odest  nvil  tic  craapoim.'s  volatize  less.  Table 
V -1 -1  i  .s  a  parti.ii  listing  of  ■■.rranic  romiounds  dcteetcf'  in  a  sample  of 
raw  '!  i  s  s  i  ss  i  I' p  i  "  i  v  a  r  water  cnllecled  at  '.ew  orltvois  on  0  April  1  9E1  . 
Additional  test  lag  f,,!’  ihi'-.i  r  or:  po  end ;;  .siieuld  he  per  fe  mu  d  to  provide 
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TABLE  Ii-7-6 


(^^^(:K^rRATIO^'S  OF  SUSPECTED  ORGANIC  CARCINOGENS  AND  NCNCARCINOCENIC 
■■■ni.AT!  !£  AND  SEIIVCbATILE  ORGANICS  DETECTED  IN  SURFACE  WATERS 


jmeter  Mil 

R  i  ver 
e  163 

Co  ncen  tr  a  t  ions 

River 

Nile  148  1/ 

U 

River 

Mile  121 

Rive  r 

Mile  104  ib/ 

-Die  hloroe  Ltiane 

3  3 

2 

1 

1 

oro  Lo rm 

qo 

1 

3 

4 

r  j  c  h  1  o  r  0  e  t  h  yl  e  n  e 

5 

7 

- 

O 

( 2-e  thyl hexal ) 
h  tala  te 

25 

1 

2 

“ 

n-butyl  Phthalate 

10 

- 

- 

2 

c  hloroe  t  hyl ene 

-  ,5/ 

1 

- 

- 

hyl  Palmitate 

- 

3 

4 

1 

hyl  Stearate 

- 

1 

1 

1 

hlorobenzene 

- 

- 

15 

- 

.c  hloro  pro  pane 

- 

I 

1 

1 

imodlchlorome  thane 

20 

■ 

■ 

irce:  STORET  System 

All  concentrations  in  ug/L. 

Sample  collected  14  December  1977  . 
Sample  collected  8  June  1976. 
Sample  collected  9  June  1976. 

Not  Detected 
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TABLK  li-7-7 


PARTFAI.  LIST  OF  ORGANIC  COMPOUNDS  IN  NFDTRAL  EXTRACT  OF 
MISSISSIPPI  RIVER  WATER  COLI.ECTED  9  April  1981 


c  \’C  1  nhf-y.a  )  ne 

tr  inietlivl  bfni'eno 

2-(2-ct  Ixixvf  ilioxylethdisi)] 

tr  iiTiethyl  pliospL.ato 

trihiitvl  plkjspliate 

1  ,  2-H  i  nf- 1  !  lO  X  '.’Lpn  zene 

h  f'P  zo  f  Li  a  /  '  I  f 

1,’ ,  '■-(!  i  e  t  L  v]  .'HI  i  1  i  no 

!  ,  I  ,  -t  r  ia  z  !  n(>-2  ,  A  ,  A  ( 1  H  ,  IE  ,  5H)-t  r  ione-1 , 3  ,  S-tr  ime  thyl  -hir  ycl  o 
2,2,1  !iopt  aiK"  1 -PC  thane  sulfonic  acid 
,  '  -<l  i  Ini  t  vL  t  i’iophcne 

V' ,  ,  d  i  i,;r  r  h'’  1  --4-ne  ttiv  I  l)e  nzy  1  s  ul  fonain  id  c 

p-n  !  ?  TP  bt!  II  /  v1  chloride 

d  ic  Morohcnzi-ne  i  sonier 

d  ic  ti  1  o  ro  he  nzc  ni'  i  soine  r 

hexar  hi  orol  iitad  i('no 

d  i  n  i  t rn  t  o I  UP  no 

o-xyl  eni' 

n-xyl  one 

p  -  X  V 1  o  n  I ' 

na  I'dit  1 1,1 1  '-''ii 

r?(' t  I'v  1  n,  I )'  ii  f  I M  '  •nil'  1  sonicr 
C:  ,  -II. 1  pt.h.i !  C'lU'  i  sorior 
C-^-n.I  (;  t  an  !  • '  III'  i  '  ■< ' '  n  ’  I 
2-  (  t  !  o  ■■  '.'I-'  t  '  I  ’  vl  o  1 1  ,1  no  1 
h  i  I  he  n '  ! 

,10  en.i  I'h  r  )•  I  I  inv' 

"le  r  hvl  li  i  pi anr.  I 
i  iTi.i  7  i  lu¬ 
ll  iKi  reno 

n-p  t  h\’  1  f  1  n  )  r  I  n,.-  i  so  '’in  r 
r,-f  1  uorc'ii'  i  soTor 

C  T-pl  i  II  I,'  f  i-r  i-ni'  )  .'OTipr 
if  no  r  'Min  ni ' 

I'he  n  1  n  1  lit  -  .le 
ant  hr  n-  in ■ 

r;i  ■  !  L 1  [  i  ,  n  f  i  r  i  ■’ i '  sn"'P  r 

r  -  pl’i'  'I  1  p  f  t-r  p  ■  i  si'i'-U'  r 
o  "  I  "  t  I  ,  ,"i, '  i  "o  r-i  r 


II  1  'V: 


TABLi-;  i:-7-7  (COFTIf.’UED) 


'  1 1' yi  J  i  ten  zo  t  h  io  phene  i  somer 
-jihc'cn  II  C  !ir  ene  i  some  r 
,-1'honnnt  hrene  i  somer 
i  t  en so  t:  h  ho  phene 
e  L  h y !  d  il.-?  n  zo  L  'n  io  phene  i  some  r 
-  d  i  i  L'iizo  C  I:  ifj  phene  isomer 
,  -  d  i  bo n zo  t tiio  phene  isomer 
L  '10  run  Ch.'zne 
yr  one 

etfiylpyreiu  isomer 
-5  -  pyrene  isomer 
-I  -  p  ST  e  n  e  i  so  me  r 
utylated  hydroxy  to  1  uene 
r  i  isobutyl  pliosphate 
tra  sine 

ie  t  hy  1  ph  C  liala  t  e 
ntylbenzyl phathalate 
ioc  tyl.  phthaLa  to 
le  t  hy  L  - pheny  I  e  t  hyl  pheno  1 
hi  oro-d  ie  Chyl  phenyl  -me  tho  xy-acetamlde 
■  enza  t  tirac  ene 
hr ysene 

le  t  hyl  chrysene  Isomer 
-chrysene  isomer 
lenzo  f 1 uo  ranthene 
'enzo  (e)  pyrene 
lenzo  ia")  pvTene 
ler  ylene 
)o  n  tad  era  nc  e 
lexad  or  ane 
lop  t  adecane 
ic  tadec  ane 
lonaderario 
'  ic  o  sane 


'ource:  hniversity  of  New  Orleans,  Center  for  Bio-Organic  Studies 
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'.P.6.  T6c  elements  of  tie  analysis  are  sumiiiar ized  as  follows: 

(!)  Determination  of  decree  of  correlation  of  each  parameter  at 
■■ach  primary  lai-e  station  i  nd  i  vidua' ’  y  with  the  1-,  and  P-  month 

runoff  and  rainfall  vaues  at  the  river  and  climatic  stations,  and  of 
'ach  parameter  -  parameter  combination,  by  and  12-  month  i’roups. 

(?)  Development  of  optimal  multiple  linear  repression  equations  for 
each  parameter  ami  lale  station,  nsinp  only  selected  r^arame  ter 
comb i na  r ions . 

(''■)  solution  of  regression  equations  to  determine  pstimates  of 
vonthly  parameter  levels  relative  to  ?6-,  of-,  and  75-  percent  drought 
n  Nc  ecdi.'n',  '*  events  at  the  runoff  and  rainfall  stations. 

( )  Devt'lopraen  t  of  monthly  exceedence  probability  <i  i  str  ibut  io  ns  of 
paraiFie  tc  r  s  ,  using  4-  and  12-  month  group  stotistirs. 

(5)  Determination  of  irxjnthly  parameter  levels  relative  to  15-,  50-, 
and  7  5-  percent  exceedence  drought  frequency  adjusted  to  base  period 
(1940-1981),  using  results  of  (4)  and  runoff,  rainfall  statistics. 

(h)  De  term  i  na  t  i' n  of  I'onLlily  temperature  and  salinity  pr(,)hab11  i  ty 
distributions  a  c;d  drejupht  frequenc  y-rela  ted  levels  at  four  other  LaVe 
i’o  n  tc  lia  r  tra  in  stations,  usinp  results  of  (4)  art'  (  f )  ,  and  lahe  station 
« 1 1 1 i sties. 

f  7 '  Adjustment  of  repression  coefficients  to  reflect  paraii'eter 
levels  determined  in  (5). 
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H.P.3.  A  List  of  eight  key  water  quality  parameters  was  selected  for 
detailed  investigation: 


(1)  ^'lrrare  and  Nitrite  (NIT) 

(2)  Water  Temperature  (TEMP) 

(3)  fuspended  Solids  Residue  (RSS) 

(4)  Fecal  Co li  form  (FCOL) 

(5)  Total  Phosphorus  (PFIOS) 

(A)  Total  Copper  (COP) 

(7)  Turbidity  (TLTxB) 

(8)  Salinity  (SAL) 


i'.P.4.  These  parameters  were  chosen  for  their  individual  importance  to 
general  water  quality,  and  for  their  significance  as  potential 
contributors  to  or  indicators  of,  undesirable  effects  stich  as 
eutrophication,  thermal  stress,  inhibition  of  aquatic  life  movements  or 
feeding  habits,  bacterial  contamination,  toxic  effects,  interference 
with  primary  productivity,  and  salinity  tolerance.  Other  parameters 
were  considered,  but  titey  usually  either  tended  to  overlap  in  some  of 
the  factors  listed  above,  or  were  not  measured  with  sufficient  frequency 
or  accuracy  for  statistical  treatment,  or  did  rio  t  represent  a  perceived 
potential  problem  area. 

ANALY^ic.Ai,  pRocrnNRr.r 

H.8.5.  Tables  of  TOiithly  mean  observed  values  for  each  water  qtwllty 
panreter  and  river  discharge,  and  monthly  rain  depth  were  compiled  for 
the  comrKin  record  period  of  June  1974  tf)  January  1981,  and  three  later 
months  in  1981  in  which  each  quality  parameter  was  measured  at  the  Pass 
rianchac  st.ition  only.  "l.e  discharge  and  rainfall  data  was  also 
converted  to  2-  and  3-  month  mean  values  for  use  in  the  correlation 


I  na  1  V  s  i  s  . 


Section  8.  l.'ATr.l'  Ol'AI.lTY  IMPACT  DKTCKMT  WATK'NS 

H.S.l.  The  objective  of  tiiis  study  w,ts  to  estimate  quantitatively  the 
water  quality  chaiiqes  that  ivould  occur  l)y  diversion  of  Mississippi  River 
water  into  fake  I’on  tc  liar  tru  in .  Tt  is  known  that  tributary  runoff  and 
o  t  I'er  point  sources,  such  as  metropolitan  '‘'ew  Orleans  storm  water 
drainage  canals,  contribute  significantly  to  constituent  concentrations 
in  tiie  lake.  Mince  three  strategically-located  stations:  Mid-Causeway 
(MC);  Mouth  of  Pass  Manchac  (PM);  and  Entrance  of  Inner  Harbor 
Mavigatlon  Canal  (IHNC)  had  been  regularly  monitored  for  about  a  6  1/2 
year  period  for  a  large  number  of  water  quality  parameters,  an 
opportunity  existed  to  derive  statistical  relationships  witli  these  major 
influencing  factors,  represented  as  monthly  discharges  at  three 
tributary  stations  -  Amite  River  near  Denham  Springs,  Tangipahoa  River 
at  P.obert,  and  Pearl  River  near  Bogalusa  -  and  montlily  precipitation  at 
Mew  Orleans  International  Airport. 

Ii.8.2.  Most  of  the  study  effort  was  devoted  to  the  analysis  of  lake 
station  data  on  a  seasonal  basis.  Tt  was  important  to  recognize  and 
d e term i ne  the  apparent  effects  of  quantifiable  hydrologic  and  climatic 
factors  such  as  tributary  discharge  and  precipitation,  since  the  areas 
of  the  lake  most  likely  to  be  affected  by  freshwater  diversion  from  the 
Bonnet  Carre'  site  are  also  those  that  are  more  influenced  by  these 
factors  than  the  eastern  portion  ,  which  is  dominated  by  tidal 
Influences.  Other  factors  of  importance  in  explanation  of  variance  of 
water  quality  parameters  iu  Lake  i’o  n  tc  bar  tra  in  include  Gulf  of  Mexico 
water  movements,  which  alter  salinity  and  temperature  patterns,  and 
variations  in  wind  speed  and  direction  over  time.  The  scope  of  this 
analysis  did  not  permit  direct  consideration  of  these  and  other 
potentially  quantifiable  factors. 
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HYDROCARBON  CRITERIA  EXCEEDANCE  SUMMARY  -  LAKE  PONTCHARTRAIN 
SALTWATER  CRITERIA  EXCEEDANCES  FOR  24-HOUR  AVERAGE  CONCENTRATION 
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hydrocarbon  criteria  exceedance  SITIMARY  -  LAKE  PONTCHARTRAIN 
saltwater  CRITERIA  EXCEEDANCES  FOR  24-HOUR  AVERAGE  CONCENTRATION 


LAKF.  I'Oi  TCHARTRAn’,  G  iWU  ,  A.'JIi  r.P-GO 


11.7.7.  r.xan  i  na  t  io  n  of  cinta  for  water  sair.ples  collected  from  Lake 

Po  ntchar  train  that  clilorinated  hydrocarbons  are  infrequently 

detected.  A  criteria  exceedance  sumntary,  based  on  analyses  of  water 
samples  collected  from  June  1974  through  January  19P3  at  various 
locations  in  the  Lake,  is  shown  in  table  H-7-12.  In  aj>gregate,  over 
1,100  water  samples  from  the  l.ake  were  analyzed  for  most  of  the 
chlorinated  hydrocarbons  listed  in  table  11-7-12.  Generally,  one  percent 
or  less  of  tlie  samples  indicated  hydrocarbon  concentrations  greater  than 
the  EPA  cr i ter ia . 

11.7.8.  Data  from  analyses  of  water  samples  collected  from  the  GIWW  and 
MRCO  are  generally  similar  to  those  for  Lake  Ibn tchar tra in  in  that  the 
frequency  of  detection  of  most  chlorinated  hydrocarbons  is  low.  A 
criteria  exceedance  summary  for  these  areas  is  shown  on  table  11-7-13. 
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HYDROCARBON  RESIDUES  DETECTED  IN  FISH  TISSUE  -  TANGIPAHOA  RIVER 


HYDROCARBON  RESIDUES  DETECTED  IN  FISH  TISSUE  -  TAKCirAIlCA  RIVER 


Not  Detected 


TABLE  H-7-8 


HYDROCARBON  CRITERIA  EXCEEDANCE  SUMMARY-LAKE  MAUREPAS 


FRESHWATER  CRITERIA  EXCEEDANCES  FOR  24-HOUR  AVERAGE  CONCENTRATIONS 


No .  of 

Samples 

No .  of 

Exceedances 

Percent  of 

Exceedances 

Chlordane 

134 

0 

0 

DDD 

133 

0 

0 

DDE 

133 

0 

0 

DDT 

133 

0 

0 

Di  eldr in 

133 

2 

2 

Endr in 

133 

1 

1 

Heptachlor 

133 

0 

0 

PCBs 

133 

0 

0 

Mirex 

94 

0 

0 

Methoxychlor 

87 

0 

0 

—  Middle  of  Lake  Maurepas  near  Manchac,  LA  (112WRD  301500090300000) 
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some  Insip.ht  into  the  frequency  of  their  occurrence  in  the  waters  of  the 
project  area. 


Est ima  ted 

Est ima ted 

Detected 

Incremental 

I'e  tec  ted 

Incremen  tal 

Comixiund 

Concentration 

Cancer  Risk 

Concentra  tion 

Cancer  Risk 

Chloro  form 
1 , 2  jdlchloro ethane 
To  trac  hloroo t hyl ene 
Rromodic  hi orome  thane 


90  ug/T. 
35  ug/L 
7  ug/I. 
20  ug/L 


1  In  2,111  1  ug/L 
1  In  2, Off  1  ug/L 
1  in  114,286  1  ug/!. 
1  in  9, '^00 


1  in  190,000 
1  in  940,000 
1  in  800,000 


LAKK  MAlKfPAS/PASS  MAhCltAC  AND  TANGIPAHOA  RIVER 

H.7.5.  Evaluation  of  data  for  water  samples  collected  from  Lake 
Maurepas  dtirlng  the  period  April  1975  through  .lanuary  1981  indicates 
that  most  pesticides  for  which  analyses  are  performed  are  infrequently 
detected.  Chlorinated  hydrocarbons,  v;hen  detected  in  water  samples,  are 
normally  r.ic-a sur ed  in  the  jiarts  [>er  trillion  (ng/I)  r/mgo.  A  criteria 
exceedance  summary,  based  on  analyses  of  water  samples  collected  from 
hake  Maurep.is,  for  selected  chlorinated  livd  roca  r  ho  ns  is  shown  in  table 
M-7-8. 


n.7.h,  long-term  data  for  pesticide  concentrations  in  water  were  not 
available  for  Pass  ‘lanchac  cir  (he  Ta  nj’ i  pa  iKia  or  Tehefuneta  IMvers. 
However,  data  on  hydrocarbon  rf'Sidues  d».-tected  in  fishes  collected  from 
Pass  '■’anchar  are  showT'  in  table  Similar  data  lor  samples 

■ollccted  fror,  two  Ta  nj;  i  i  a  lx)  i  K  i  vt  r  loc.itions  are  shown  in  tables  H-7-10 
and  P-7-11.  Noni-  of  the  tissue  co  nr  en  t  r  a  t  ions  shown  in  these  tables 
oxcee^!  epA  (  ji,|,  levels. 
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(8)  Estimations  of  no-dlscharge  ambient  parameter  levels  at  the 
three  primary  lake  stations  during  the  1979  Bonnet  Carre'  Spillway 
discharge  period,  using  regression  coefficients  determined  in  (2)  and 
(7). 

(9)  Comparative  analysis  of  observed  and  estimated  ambient  lake 
parameter  levels  during  the  1979  Bonnet  Carre'  discharge  period  vjith 
observed  parameter  levels  and  discharges  in  the  spillway. 

(10)  Application  of  equations  derived  in  (9)  to  normal  and  extreme- 
condition  Mississippi  River  diversion  vater  and  Lake  Pontchar train 
station  parameter  levels  to  predict  effects  of  proposed  freshwater 
diversion  structure  operation. 

(11)  Preparation  of  maps  sliowing  isoline  contours  of  ambient  and 
witb-project  parameter  levels  in  T.ake  Pon tchar tra in . 

H.8.7.  A  comparative  review  of  period-of-record  monthly-mean  parameter 
levels  at  the  primary  stations  (MC,  PM,  and  THMC)  led  to  the  decision  to 
divide  the  data  into  three  four-month  gro.ips:  Jan-Apr  (Croup  1);  May- 
Aug  (Croup  2);  and  Cep-Dec  (Croup  3).  This  seasonal  g.rouping  most 
nearly  achieved  the  objective  of  having  each  group  represent  the 
smallest  and/or  most  uniformly  varying  range  of  values.  The  only  three 
parameters  whose  variance  characteristics  wre  not  well-represented  hy 
this  arrangement  were  temperature,  total  phosphorus,  and  salinitj'. 
Preferred  groupings  for  tiiese  jiarameters  were;  temperature  (Oct-Feh; 
Mar-May;  Jun-Sep);  pivosplorus  (I)ec-Jan;  Feb-Apr;  May-Nov);  and  salinity 
(Feb-Jul;  Aug,-Sep;  iV  t-Jan).  Tt  would  have  been  awkrard  and  impractical 
to  have  used  different  arrangements  for  these  parameters,  Ix^wcver  , 
because  of  I 'ne  need  for  uniformity  in  conducting  most  elements  of  the 
analvsls.  The  use  of  multi-month  data  sets  v'as  necessary  in  this  case 
because  the  brief  (A  1/2  year)  period  of  record  was  insufficient  for 


statistical  reliability  of  one-month  data  sets.*  A  12-month  data  set 
was  also  compiled  for  use  in  portions  of  the  analysis. 


H.8.8.  A  SAS  computer  procedure,  CORR,  was  used  to  determine  degrees  of 
correlation  between  paired  combinations  of:  water  quality  parameters,  as 
dependent  variables;  and  runoff,  rainfall  and  water  quality  parameters, 
as  Independent  variables.  Each  variable  pair  was  analyzed  using  both 
arithmetic  and  logarithmic  forms  of  the  variable  (four  sets  per  pair). 
Those  variable-transform  combinations  having  the  highest  correlation 
coefficients  (R)  were  designated  for  possible  use  in  the  multiple 
regression  analysis. 

H.8.9.  Those  vaater  quality  parameter  pairs  having  significant  degrees 
of  correlation,  and  that  were  believed  to  possess  a  true  dependency  or 
Interdependency  were  retained  for  multiple  regression  analysis,  along 
with  the  best-fit  combinations  of  each  parameter  with  the  runoff  and 
rainfall  variables.  Since  water  quality  responses  to  hydrologic  events 
are  not  necessarily  immediate,  2-  and  3-  month  averages  of  the  discharge 
and  rainfall  station  values  were  Included  as  independent  variables  in 
the  correlation  analysis.  Thus,  effective  lag  times  of  0  to  2  months 
could  be  considered  In  each  case.  Table  K-8-1  is  an  example  of  the  CORR 
procedure  output  for  one  of  the  lake  station  4-month  groups. 

Another  SAS  procedure,  STEPWISE,  determined  the  best- 
correlating  combination  of  each  water  quality  parameter  as  a  dependent 
variable  with  combinations  of  1  to  n  Independent  variables,  l.e.  one 


i 


*The  months  that  were  presumed  to  be  affected  by  ilonnet  Carre'  Spillway 
diversions  in  1975  and  1979  were  not  Included  In  data  sets,  because  of 
tlieir  obvious  bias. 
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combination  for  each  independent  variable  in  the  data  aet.  The  criteria 
for  selection  of  the  single  best  multiple  regression  equation  was  as 
follows : 

(1)  Identify  the  variable  combination  having  the  least  mean  square 
error ; 

(2)  Locate  the  combination,  if  any,  having  the  least  number  of 
variables  whose  mean  square  error  is  no  more  than  1  percent  greater  than 
the  previously  identified  combination; 

(3)  If  the  tentatively  selected  combination  contains  more 
Independent  variables  than  1/3  times  the  degrees  of  freedom  (number  of 
observations  minus  total  number  of  variables),  apply  the  first  two 
criteria  only  to  the  remaining  combinations  meeting  criterion  (3). 

p 

(4)  If  the  combination  meeting  the  first  three  criteria  has  an  R' 
value  (determination  coefficient)  lower  than  the  PROB>F  value 
(probability  of  no  correlation)  it  should  be  rejected,  and  no  variable 
combination  from  that  group  would  be  selected. 

(5)  If  criterion  (4)  applies,  apply  criteria  (1)  through  (4)  to  the 
12-month  data  set  for  the  dependent  variable.  If  none  of  these 
combinations  meets  the  criteria,  no  equation  will  be  used. 

The  regression  coefficients  of  the  selected  equations  v^re  tabulated  in 
matrix  form  for  each  station  and  group.  An  example  is  shown  in  Table  H- 
8-2. 

H-8.11.  Using  the  tables  of  monthly  25-,  50-,  and  75-  percent 
exceedence  stream  discharge  and  rainfall  values  (1-,  2-,  and  3-  month 
means)  derived  from  the  base  period  of  record  for  each  of  the  stations. 
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COMPUTED  REGRESSION  COEFFICIENTS  FROM  STEPWISE  PROCEDimE 
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iablo,  the  <:)ne  having 


the  regression  equations  were  solved  by  substitution  of  the  appropriate 
independent  variable  values.  The  resultant  water  quality  parameter 
values  were  those  predicted  to  occur  during  75-,  50-,  and  25-  percent 
drought  periods,  respectively. 

11.8.12.  As  expected,  those  parameters  whose  correlation  was  relatively 
2 

poor  (lower  K  )  tended  to  have  less  reasonable  predicted  values.  In 
some  cases,  variables  expected  to  increase  or  decrease  in  value  with 
respect  to  runoff-rainfall  frequency  did  not  do  so.  But,  perhaps  the 
greatest  problem  was  that  obvious  discontinuities  and/or  other 
inconsistencies  existed  between  the  4-moiith  groups  for  most 
parameters.  Obviously,  some  modifications  were  needed  to  make  the 
regression  equations  more  reflective  of  historically  observed  parameter 
values  and  month-to-month  changes,  especially  between  groups. 

H.8.13.  A  numerical  procedure  was  developed  to  convert  each  parameter's 
statistics  lor  the  4-  and  i2-month  groups  (mean,  standard  deviation,  and 
skewness)  to  statistics  representing  individual  montlis  that  would  botli 
retain  the  relative  magnitudes  of  the  observed  monthly  values,  and 
provide  for  more  gradual  changes  of  the  statistics  (and  resultant 
parameter  values)  from  month-to-month  throughout  the  year.  Group 
determination  coefficients  were  converted  to  monthly  values  by  this 
procedure.  The  procedure  and  copies  of  pertinent  calculations  are  on 
file  at  the  New  Orleans  District  Office  for  review 

H.8.14.  Application  of  the  monthly  statistics  to  a  Pearson  Type  3 
probability  distribution  gave  parameter  values  corresponding  to 
exceedence  probabilities  of  10-,  25-,  50-,  75-,  and  90  percent.  These 
valuis  are  tabulated,  by  lake  station,  on  Tables  11-8-3,  ii-8-4,  and  II-8- 
5.  Since  the  original  statistics  were  obtained  from  data  representing 
about  6  l/2  years  of  record,  it  was  recognized  that  appropriate 
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ad  justmerit  s  to  valuer  sh'.i-..jiu  nviuo  to  be  more  consistent  with 

the  a  ppro  X  ’  ma  tel  y  4-deoade  base  period  runoff  and  rainfall  data. 


H.f'.lf.  The  l'^74-1981  period  was  laurkeri  hy  hlgher-t  han-lonp  term  normal 

discliarge  rates  for  nearly  all  months  at  tht-  three  river  stations,  i  nd 

V  y  i  igi.er-t  iiii.!~nor:nal  rain  amounts  for  Pfjst  months  at  t)ie  New  Oi'leans 

cage.  These  adjustments  produre'^  fcr  shifts  in  the  2h-,  50-,  and  75- 

pereentile  values  cetweiii  ;  he  recent  and  long-term  da  ta  set  for  each 

runoff  and  rainfall  gage.  Cor  res  )xt  ndi  ng  shifts  were  appl  led  to  the  25-, 

50-,  and  75-  percentile  parameter  values.  Finally,  in  recognition  of 

the  varying  influence  of  hydrologic  events  on  different  parameters 

during  different  ronths  of  the  year,  differences  between  5(1-  and  25- 

percentile  parameter  values,  and  between  the  50-  and  75-  percentilt. 

0 

values  were  reduced  in  proportion  to  the  appropriate  IF'  value  in  each 
''.'ise.  This  was  done  on  the  presumption  that  amounts  of  variance  from 
the  median  value  in  response  to  runoff-rainfall  amounts  should  be  in 

accordance  v;ltb  the  percent  of  each  parameter's  variance  explainable  by 

2 

these  variables,  e .g .  if  R  =  0.86,  the  range  between  the  predetermined 
5F-  and  75-  percent  exceedence  parameter  values  should  he  multiplied  by 
0.86  to  obtain  the  adjusted  75-  percent  value.  The  parameter  values 
that  were  adjusted  to  reflect  base-period  hydrologic  data  appear  on  the 
right  side  of  each  monthly  column  on  Tables  11-8-3  through  H-8-5,  and  are 
shown  for  exceedence  probabilities  of  25-,  50-,  and  75-  percent  only. 
Although  reasonably  good  correlations  were  sometimes  obtained  for  water 
temperature  with  respect  to  runoif  and  rainfall,  it  uri  s  ar  Ino  wl  edged 
that  other  climatic  factors,  such  as  air  temperature.  Gulf  of  Gexicii 
water  movement,  and  wrlnd  effects  are  very  important  determinants  of 
water  !  ..inpera  Lure .  Since  these  factors  were  not  included  in  tt.,' 
analysis,  it  was  decided  to  make  no  further  adjustments  to  temperature 
data,  and  in  effect  assume  that  the  montlily  distributions  are 
representative  of  the  base  period.  A  description  of  the  procedures  and 
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calculations  for  these  parameter  value  adjustments  Is  on  file  at  the  New 
Orleans  District  Office. 

H.8.16.  In  order  to  improve  the  predictive  reliability  of  the  analysis 
for  the  portion  of  Lake  Pontchartraln  most  likely  to  be  significantly 
affected  by  diversion  of  Mississippi  River  water,  salinity  and 
temperature  data  for  three  other  lake  stations:  South  End  of  Causeway 
(SC);  near  Bayou  LaBranche  (BLB);  and  Little  Woods  (LW)  were  correlated 
with  concurrent  data  at  the  three  primary  stations  (MC,PM,  and  IHNC) 
using  the  STEPWISE  regression  model.  A  seventh  station,  Mouth  of  Bayou 
LaCombe  (BLC)  was  subsequently  correlated  with  the  Mid-Causeway,  Little 
Woods,  and  IHNC  stations  for  temperature  and  salinity.  Regression 
statistics  for  the  SC,  BLB,  LW,  and  BLC  station  correlations  were  used 
to  develop  a  table  of  monthly  probability  distributions  of  temperature 
and  salinity  values  corresponding  to  25-,  50-  and  75-  percent  exceedence 
drought  conditions.  (Table  H-8-6). 

H.8.17.  Maps  depicting  the  patterns  of  salinity  and  temperature  for  the 
months  of  March,  April,  May,  June,  August  and  November  are  shown  as 
plates  H-14  through  H-19.  A  limited  comparison  with  temperature  and 
salinity  data  at  the  station  located  at  the  Mouth  of  Bayou  LaCombe 
permitted  the  extension  of  salinity  and  temperature  contours  to  the 
north  shore  area.  These  maps  are  potentially  useful  for  the  delineation 
of  patterns  of  variation  of  the  other  parameters  among  the  three  primary 
stations  and  the  Bayou  LaCombe  station,  and  ultimately  to  the  additional 
area  encompassed  by  the  other  south  shore  stations.  Water  quality  data 
collected  during  the  1973  Mississippi  River  flood  at  the  south  shore 
stations  would  be  of  some  value  in  estimation  of  relative  ambient 
parameter  levels  at  those  locations.  An  eighth  lake  station,  for  which 
approximate  ambient  parameter  levels  were  estimated  during  the  1979 
flood  period  on  the  basis  of  its  location  relative  to  other  stations,  is 
particularly  valuable  for  construction  of  with-project  parameter 
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contours.  This  station,  located  about  10  miles  from  Kenner  and  about 
the  same  distance  from  the  diversion  site,  was  analyzed,  along  with  the 
three  primary  stations,  for  predicted  parameter  level  changes  associated 
with  project  operation. 

n.8.18.  liaving  determined  the  adjusted  25-,  ''O-,  and  75-percent  drought 
(parameter  values  at  the  primary  stations  (MC,  PM,  and  IlfMC) ,  the  next 
task  was  to  modify  the  original  multiple  regression  coefficients  to 
reflect  those  values.  Essentially,  this  amounted  to  finding  a  linear 
equation  (Y  =  a  +  hXl  in  terms  of  tlie  variant  component,  *  of  each 

original  regression  equation  that  would  cause  the  A  values  to  change 
by  amounts  approximately  eqtial  to  the  shifts  from  the  original  to 
modified  25-,  50-,  and  75-  percent  drought  parameter  values.  Ty 
treating  A  as  the  X  term  in  the  linear  equation,  the  modified  A  ,  or  Y 
term,  could  be  found  by  solving  the  equation.  Rest-fit  equations  were 
determined  for  each  parameter  and  month  such  that  application  of 
coefficients  a  and  b  would  cause  each  original  A  ,  or  X,  to  become 
equal  to  the  modified  A  ,  or  Y.  Details  of  the  procedure  and  tables 
of  A  conversions  are  on  file  In  the  Mew  Orleans  District  Office. 

AflALYSIS  OF  1979  B0NT.T;T  CARRE'  SPILLWAY  DIVERSION 

H.8.19.  Both  the  original  and  modified  regression  equations  were  then 
applied  to  the  1-,  2-,  and  3-  month  average  river  discharge  and  rainfall 
amounts  pertinent  to  the  1^79  Bonnet  Carre'  Spillway  operation  period. 
The  set  of  regression  equations  that  most  nearly  yielded  the  parameter 
levels  that  were  observed  at  the  primary  lake  stations  in  mid-April  and 
mid-July  (just  before  opening  and  about  six  weeks  after  closing  of  the 


*The  variant,  A  ,  consists  of;  bxj  +  cx2  +  dx-^  +  ....  (cocff.)  in  a 
regression  equation  having  n  Independent  variables. 
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.  1 WB  y )  LiL  each  ease  uh  s  selecCef^  as  must  representative  for  that 
imeter  and  station.  The  1979  Bonnet  Carre'  Spillway  operation  period 
of  greater  value  in  assessing  Impacts  of  freshwater  diversion  than 
ler  I'l'i  or  ! '1 7  S  becausi.  of:  tlie  number  of  frequently  sampled 
!  t  io  ns  in  the  scut  !. wester!:  to  mid- lake  area;  the  frequent  sampling  at 
)cation  vTf’in  the  o  pill  way;  the  fact  that  three  of  the  sampled 
:ions  in  1979  had  appri-xii^a  t  ej  o  1/2  consecutive  years  of  regularly 
ected  data;  the  incinsion  within  this  monitoring  period  of  the  1979 
It,  i'ut  not  the  1973  event;  and  the  1975  event  having  been  too  brief 
leterailne  effects  of  continuous  diversion  over  periods  of  several 
s  and  months. 

.20.  Table  li-8-7  shows  the  observed  and  estimated  ambient  (witirjut 
]  way  discharge)  parameter  values  at  the  three  lake  stations  for 
■r a io n-a f fee  ted  months  during  1979.  The  values  listed  represent  mld- 
li  levels.  April  and  July  observations  represent  single  samples, 
e  Oay  and  June  are  averages  of  five  samples.  Fscimated 
■'eratures,  assumed  not  to  he  significantly  influenced  by  runoff  and 
ifall,  are  Clius  siiown  as  equal  to  observed  values  at  each  station  In 
.1  and  July.  Bonnet  Carre'  Spillway  (BCS)  observed  parameter  levels 
lid-month  r.re  shown  In  the  table  for  May  and  June.  Comparisons  of 
listed  parameter  values  for  April  and  July  reveal  that:  salinity 
mates  were  accurate  for  all  st.ations;  turbidity  estimates  were 
irate  for  MC,  low  for  PM,  and  high  for  IUNC;  and  susperuleci  residue 
mates  were  inconsistent  (low,  then  high)  for  MC,  fair  for  PM,  and 
for  IUMJ.  Nitrate  estimates  were  again  inconsistent  for  MC,  itiood 
pv  ,  and  hi,:h  for  IJNC;  phosphorus  was  well-estimated  at  MC ,  higti  at 
and  good  to  low  at  IHNC.  Copper  estimates  were  somewhat 
nsistent  at  MC,  hlgii  ar  PM ,  and  fair  at  IfIMC;  wtiile  fecal  colifoni: 
estimate.!  liigh.  to  good  at  MC,  and  high  at  I’M  and  ItlNf'. 
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Explanation  of  Parameter  svarhols:  SAL  (Salinity;  TEMP  (Temperature);  TITIB  (Turbidity);  RES  (Suspended  Solids  Residue  P  10 

(Nitrite  +  Nitrate);  PROS  (Total  Phosphorus);  COP  (Total  Copper)  FCOL  (Fecal  Coliform). 


H.8.21.  In  review,  It  is  believed  that  overall  Improved  agreement 
between  observed  and  estimated  ambient  values  might  have  been  achieved 
if  some  of  the  presumed  dependent  or  Interdependent  parameter 
relationships  had  not  been  used  in  the  regression  analysis.  In 
particular,  those  parameters  for  which  fecal  collform  was  allowed  to  be 
an  Independent  variable  (turbidity,  suspended  residue,  nitrate, 
phosplx)rus)  probably  underwent  some  distortion  through  accidental 
correlation,  even  though  a  degree  of  association  between  the  parameters 
should  be  expected.  The  characteristic  often-rapld  change  in  fecal 
collform  levels  within  short  periods  of  time  offers  a  much  greater 
chance  of  nonrepresentativeness,  particularly  wlten  the  sampling  is  at 
Infrequent  Intervals,  than  for  other  parameters.  Future  analysis  sltould 
include  further  investigation  as  to  the  true  validity  of  jiarameter 
interrelationships,  and  perhaps  eliminate  some  of  these  in  redefining 
the  equations. 

K.8.22.  Frequent  sampling  of  water  quality  parameters  was  conducted  In 
the  lake  and  the  spillway  Itself  throughout  the  spillway  discharge 
period,  continuing  until  about  two  weeks  after  closing.  The  data 
collection  period  was  divided  into  consecutive  5-  to  8-day  segments 
during  which  sets  of  5  observations  were  made  at  each  sampling 
location.  Average  parameter  values  for  each  set  of  observations  In  the 
spillway  and  at  the  primary  lake  stations  were  tabulated.  Frequent 
spillway  discharge  measurements  were  made  throughout  the  period,  and 
those  averaged  values  are  showm  for  the  same  5-  to  P-day  Intervals. 

F.P.23.  The  estimated  mld-rTonth  parameter  values  were  tabulated  against 
the  observed  values  for  each  measurement  interval  ,  as  shown  on  Table  H- 
8-8.  The  procedure  for  adjusting  these  and  intermediate  estimates  to 
maximise  their  compatibility  with  observed  measurements  is  described 
below,  using  turbidity  as  an  example. 
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TABLE  H-8-8 


ADJUSTMENT  OF  ESTIMATED  AMBIENT 
PARAMETER  VALUES 


Salinity 

Temperature 

Turbidity 

Suspended  Rf  .sldiu' 

(°/oo) 

(“o 

(JTU) 

(Mu/L) 

Interval 

OBS.  EST.  ADJ 

OBS.  :ST.  ADJ 

OBS-  EST.  ADJ 

OBS.  EST.  ADJ 

EST. 

EST. 

EST. 

EST. 

Mid-Causeway 


1  Apr  16,  1979  1.8 

2  19-24  1.4 

3  25-29  1.7 

4  Apr  30-May  05  1,4 

5  06-10  1.3 

6  11-17  0.8 

7  18-22  0.7 

8  23-30  0.6 

9  May  31-Jun  04  0.4 

10  05-09  0.4 

11  10-14  0.8 

12  Jun  25  (0.7) 

13  Jul  18  0.4 

Pass  Manchac 

1  Apr  16,  1979  0.1 

2  19-24  0.7 

3  25-29  0.3 

4  Apr  30-May  05  0.1 

5  06-10  0.1 

6  11-17  0.1 

7  18-22  0.1 

8  23-30  0.2 

9  May  31-Jun  04  0.1 

10  05-09  0.1 

11  10-14  0.1 

12  Jun  25  (O.l) 

13  Jul  18  0.3 

IHNC 

1  Apr  16,  1979  2.5 

2  19-24  1.2 

3  25-29  0.3 

4  Apr  30-May  05  0.1 

5  06-10  0.1 

6  11-17  0.1 

7  18-22  0.2 

8  23-30  0.5 

9  May  31-Jun  04  0.7 

10  05-09  1.0 

11  10-14  2.6 

12  Jun  25  (2.6) 

13  Jul  18  2.6 


1  .s 

1.5 

22.6 

22.6 

22.6 

i.b 

22.9 

23.4 

1.7 

22.7 

24.1 

1.5 

22.6 

24.9 

1.4 

24.3 

25.7 

1.0 

1.2 

25.1 

26.5 

26.5 

1.2 

25.3 

27.0 

1.3 

25.0 

27.6 

1.3 

25.9 

28.2 

1.4 

28.7 

28.7 

1.2 

1.4 

27.1 

28.9 

28.9 

(1.0) 

(29.5) 

(29.5) 

0.3 

0.4 

28.2 

28.2 

28.2 

0.4 

0.1 

22.5 

22.5 

22.5 

0.7 

22.1 

23.3 

0.7 

21.6 

24.1 

0.7 

22.6 

24.9 

0.6 

23.5 

25.7 

0.6 

0.6 

24.2 

26.6 

26.6 

0.5 

25.8 

27.1 

0.5 

24.8 

27.7 

0.4 

26.3 

28.2 

0.4 

28.2 

28.6 

0.3 

0.3 

27.1 

29.1 

29.1 

(0.3) 

(30.3) 

(30.3) 

0.3 

0.3 

28.4 

28.4 

28.4 

2.7 

2.5 

22.5 

22.5 

22.5 

2.6 

22.7 

23.2 

2.6 

20.1 

23.8 

2.7 

20.7 

24.5 

2.7 

21.7 

25.2 

2.7 

2.8 

23.4 

25.9 

25.9 

2.8 

23.3 

26.3 

2.7 

23.6 

26.8 

2.7 

24.0 

27.3 

2.6 

27.4 

27.6 

1.0 

2.6 

26.2 

28.0 

28.0 

(2.6) 

(28.2) 

(28.6) 

2.5 

2.6 

29.6 

29.6 

29.6 

15  16  15 

15  13 

16  11 

10  9 

7  7 

8  15  8 

15  8 

29  7 

55  7 

23  6 

9  7  6 

(9)  (7) 

10  12  10 


9  2  9 

47  n 

23  12 

25  13 

14  14 

16  16  16 

18  14 

21  12 

11  11 

10  10 

22  11  11 

(19)  (12) 

15  7  15 


7  21 

27 


45 

56 

48 

31 

32 
19 
8 
6 
13 

(10) 

4 


20 


26 


7 

12 

16 

21 

26 

31 

25 

14 

8 
6 

13 

(10) 

4 


31 

11 

31 

27 

24 

18 

IK 

12 

12 

9 

9 

6 

21 

6 

16 

6 

33 

7 

54 

7 

17 

8 

10 

14 

8 

(11) 

(9) 

12 

28 

I  2 

54 

J6 

54 

71 

40 

39 

29 

15 

15 

13 

13 

6 

12 

6 

11 

7 

22 

9 

13 

11 

12 

12 

27 

16 

18 

(26) 

(  20 ) 

24 

20 

24 

7 

h 

7 

41 

7 

34 

6 

42 

6 

32 

6 

22 

14 

5 

34 

5 

14 

5 

8 

5 

5 

5 

18 

12 

5 

13) 

(3) 

32 


(1)  Tht  April  and  July  mid-month  estimates  were  adjusted  to  equal 
the  observed  turbidity  values,  1 .e .  for  the  Pass  Manchac  station,  the 
estimates  of  2  and  7  were  changed  to  9  and  15  respectively. 

(2)  The  May  and  June  estimates  would  first  be  adjusted  upward  In 
linear  proportion  to  the  April  and  July  estimate  adjustments,  i.e.  May, 
from  16  to  23,  and  June,  from  11  to  19.  If,  however,  either  of  these 
adjusted  values  would  exceed  the  observed  value,  which  Is  unlikely  since 
the  river  diversion  would  tend  to  increase  lake  turbidity.  It  Is  instead 
assumed  equal  to  the  observed  value,  thus  the  mld-Aprll  estimate  remains 
at  16. 


(3)  The  Intermediate  estimates  for  intervals  2  through  5,  between 
mld-Aprll  and  mid-May,  are  determined  by  linear  Interpolation,  as  shown. 

(4)  This  could  not  be  done  between  mid-May  and  mid-June,  however 
because  of  the  low  observed  values  of  11  and  10,  In  intervals  9  and 
10.  Estimates  for  Intervals  7  and  8  were  then  determined  by  linear 
interpolation  between  the  adjusted  Intervals  6  and  9. 

(5)  To  achieve  linearity  between  Intervals  10  and  13,  the  mid-June 
estimate  was  adjusted  downward  to  a  value  of  11,  and  Interval  12  was 
determined  to  be  equal  to  12. 

This  procedure,  based  on  the  assumption  of  linear  variation  between 
known  values,  was  followed  In  all  the  estimate  adjustments,  with  the 
further  assumption  that  all  parameters,  except  salinity  and  temperature, 
would  tend  to  have  lower  ambient  than  observed  values  because  of 
positive  gradients  from  the  spillway  to  the  lake.  Salinity  and 
temperature  were  assumed  to  have  negative  gradients. 


H-188 


H.8.24.  Tables  H-8-9  through  H-8-18  contain  the  estimated  and  observed 
parameter  values  at  each  primary  lake  station,  and  at  a  fourth  station 
which  was  sampled  frequently  during  the  diversion  period,  and  tlic 
appropriately  lagged  and  attenuated  Bonnet  Carre'  Spillway  observed 
parameter  values  and  discharges  in  consecutive  five-  to  eight-  day 
averaged  Intervals.  Estimated  lag  times  were  determined  as;  The  number 
of  Intervals  between  peak  spillway  discharge  and  peak  difference  between 
estimated  and  observed  parameter  values  at  the  lake  station,  multlfiied 
by  six  days  (the  average  length  of  the  intervals).  It  will  be  noted 
that  the  observed  values  have  been  smoothed  by  averaging  the  value  for 
each  interval  with  the  preceding  and  following  values.  It  was 
discovered  that  this  adjustment  generally  improved  the  correlation  of 
parameter  level  changes  at  the  stations  relative  to  parameter  level 
gradients  between  the  spillway  and  lake. 

H.8.25.  After  a  number  of  trial  combinations  it  was  learned  that 

derived  relationships  between  gradient  ratio  (Y)  and  gradient  flux  (X) 

were  compatible  and  consistent  for  most  parameters  and  stations, 

particularly  for  periods  antecedent  to  and  including  peak  gradient  ratio 

and  gradient  flux.  These  relationships  were  usually  expressed  as 

parabolic  equations  (y  =  a  +  bx  +cx  )»  and  occasionally  as  cubic 

2  T 

equations  (y  =  a  +  bx  +  cx  +  dx  ) .  The  equations  were  plotted  on  graph 
paper  for  use  in  determination  of  wlth-project  parameter  levels.  Known 
or  suspected  influences  by  other  factors,  including  short-duration  high 
tributary  runoff  or  Intense  local  rainfall,  caused  less  direct 
procedures  to  be  substituted  for  certain  station-parameter  combinations. 

PARAMETER  LEVEL  CHANGES  UNDER  PROJECT  CONDITIONS 

H.8.26.  Table  H-8-19  shows  the  predicted  April  through  June  ambient  and 
with-project  diversion  levels  of  the  eight  parameters  at  each  lake 
station.  In  those  cases  where  indirect  methods  were  applied,  amounts  of 
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maximum  departuro  from  amflent  are  shown  without  Sjx'ci  1  ica  I  ion  of  what 
the  ambient  level  would  have  been  at  the  time  of  maximum  change.  lab!es 
H-8-20  through  H-R-3]  Illustrate  the  stepwise  procedure  of  succes  .ivc 
application  of  the  gradient  ratio-gradient  flux  relationships  to  ambient 
lake  and  diversion  water  parameter  levels  for  slx-dav  time  periods. 
Average  response  times  of  from  zero  to  eight  [X'riods  were  simulated  by 
lagging  and  attenuating  both  flow  rates  and  parameter  levels  in 
diversion  water  before  application  to  lake  parameter  levels.  Tw) 
hypo  tlietical  sets  of  conditions  were  chosen  for  tlie  de  term  i  na  t  ion  of 
parameter  level  changes  and  assessment  of  potential  Impacts-  a  normal 
lake-normal  river  condition,  and  a  somewhat  extreme  combination  which 
would  be  exceeded  less  than  10  percent  of  the  time.  Table..  H-8-3 
through  H-8-S  contain  I.ake  Po  ntchar  train  parameter  level -exceedence; 
probability  data  at  each  of  the  three  primary  stations,  and  Table  -8-32 
contains  Mississippi  River  parameter  1  evel -probab  11  i  t  y  Heta  i-onposited 
from  five  monitoring  stations. 

H.8.27.  f.ince  potential  impacts  of  diversion  Viculd  be  greatest  in  the 
months  of  April,  May,  and  June,  the  response  times  as  derived  from 
analysis  of  the  197P  Bonnet  Carre*  diversion,  wiiich  occurred  in  rlx>'C 
months,  is  considered  to  be  indicative  of  the  general  resixjnse  patLirns 
that  would  occur  under  project  conditions.  High  gradients,  or 
differences  between  diversion  water  and  l.ake  water  parameter  levels, 
would  be  of  less  importance  later  in  the  calendar  year  because  ot 
significantly  lower  anticipated  supplemental  flow  requirements,  and 
because  species  sensitive  to  the  project-induced  changes  would  already 
have  been  Impacted  during  the  earlier  diversion  months,  and  would  have 
responded  according  to  the  altered  conditions. 

11.8.28.  Although  certain  degrees  of  reliability  may  be  achieved  for 
parameter  level  change  predictions,  the  significance  of  those  changes  on 
the  ecosystem  in  general ,  or  in  particular,  is  often  difficult  to 
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PP.PDICTF.D  PARAMETER  LEVELE  -  MISSISSIPPI  RIVER 
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assess.  Many  physicochemical  and  biochemical  processes  occur  In  nature 
which  provide  for  gradual  adjustments  to  such  changes.  The  longer  the 
time  periods  over  which  meaningful  parameter  level  changes  occur,  and 
the  greater  the  degree  of  uniformity  of  the  constituent  levels  In 
diversion  water  over  time,  the  greater  the  likelihood  of  ecosystem 
adaptation  without  severe  stress  to  Its  components. 

IMPACT  DISCUSSION-GENERAL  PARAMETERS  AND  NUTRIECTS 

H.8.29.  The  Mississippi  River  characteristically  exhibits  good  DO/BOD 
ratios.  DO  usually  exceeds  BOD  by  a  factor  of  three  or  more  throughout 
the  year.  The  weighted  average  Incoming  DO  and  BOD  levels  during  a 
typical  diversion  season  would  be  equivalent  to  ambient  receiving  water 
levels,  about  8  and  2  mg/L,  respectively.  Incoming  COD  would  average 
about  22  mg/L  during  a  project  design  year,  or  about  one-half  the  mean 
level  In  southwestern  Lake  Pontchar train .  Thus,  from  an  oxidation 
standpoint,  the  diversion  of  river  water  would  appear  to  be 
beneficial.  Surface  reareatlon  would  also  be  enhanced. 

H.8.30.  Two  primary  nutrients,  nitrate  plus  nitrite  and  total 
phosphorus  were  statistically  analyzed  at  the  primary  lake  stations. 
Inorganic  nitrogen  tends  to  be  higher  in  concentration  at  the  Pass 
Manchac  station,  especially  during  high  runoff  months,  w^hlle  phosphorus 
is  somewhat  higher  In  concentration  at  the  IHNC  station,  near  urban 
pollution  sources.  Table  11-8-19  indicates  that  maximal  Increases  of 
nitrate  and  nitrite  of  about  .07,  .06,  and  .23  mg/L  would  occur  at  Mid- 
Causeway,  Pass  Manchac  and  IMNC  with  about  a  0.47  mg/L  rise  occurring  at 
the  10-mlle  distant  location  during  a  typical  project  design  diversion 
season.  These  changes  are  within  the  ranges  of  variation  experienced 
during  about  50  percent  of  the  years  at  the  primary  stations.  Immediate 
nearshore  areas  would  probably  Increase  by  up  to  about  1.0  mg/L.  By 
comparison,  the  lP7d  Bonnet  Carre'  operational  period  produced  rises  of 
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about  .25  mg/L  at  mid-lake  and  about  1.50  mg/L  at  the  10-mlle  location 
(see  tables  H-8-9  and  H-8-10).  Nbrmal  ambient  concentrations  of  about 
.04  to  .11  mg/L  are  present  at  the  four  locations  during  the  estimated 
time  of  peak  change,  in  June,  and  the  corresponding  normal  condition 
diversion  water  level  would  be  about  1.5  ng/L.  About  10,000  tons  of 
nitrate  plus  nitrite  would  be  added  to  Lake  Pontchar train  during  a 
typical  diversion  year. 

H.8.31.  Total  phosphorus  input  to  the  lake  would  cause  the  four 
stations  to  increase  by  about  .01  to  .08  mg/L  (table  H-8-19) .  These 
changes  are  likewise  within  the  ranges  of  variation  expected  in  about 
one-half  of  the  years  at  the  stations.  There  appears  to  be  little 
Increased  eutrophication  potential  relative  to  these  increased 
phosphorus  levels,  which  compare  to  spring  normal  ambient  levels  of 
about  .05  to  .07  mg/L.  It  Is  estimated  that  a  nearshore  location  might 
experience  a  rise  during  April  or  May  of  about  .15  rog/L  If  the  diversion 
water  were  at  a  norma]  concentration  of  .27  mg/L.  Turing  the  year, 
about  2,000  tons  of  phosplwrus  would  be  diverted.  This,  along  with  the 
increased  nitrogen  supply,  might  be  sufficient  to  trigger  occasional 
abundances  of  algae  In  late  summer  or  fall  along  the  south  shore. 
Otherwise,  It  Is  believed  that  the  lake  would  assimilate  the  imported 
nutrients  without  significant  adverse  effects,  or  that  increased 
productivity  would  represent  overall  ecosystem  Improvement  in  areas 
several  miles  beyond  the  shoreline. 

H.8.32.  It  is  acknowledged  that  when  the  river  Is  carrying  nitrate  plus 
nitrite  loads  of  about  2.0  mg/L,  or  phosphorus  levels  of  about  0.4  mg/L, 
that  nearshore  eutrophication  would  be  more  evident,  but  wddespread 
overloading  of  the  lake  would  not  occur.  These  levels  would  not  be 
exceeded  more  than  about  10  percent  of  the  years  In  diversion  waters. 

As  indicated  by  table  11-8-1®,  lake  total  phosphorus  level  increases  of 
roughly  twice  tlose  of  normal  conditions  would  be  expected.  Tlie  1979 
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Bonnet  Carre'  floodwater  diversion  caused  smaller  rises  at  the  four 
stations,  but  river  water  phosphorus  levels  were  then  about  one-half 
those  of  the  10-percent  exceedence  values  (see  tables  H-8-11  and  H-8- 
12).  The  assessment  of  long-term  cumulative  effects  over  the  project 
lifetime  is  not  possible  with  present  knowledge,  but  should  be  an 
eventual  objective  of  the  water  quality  monitoring  program  to  be 
initiated  before  project  construction.  It  is  anticipated  that  the 
thrust  of  late  winter  and  spring  flow  rates  in  excess  of  10,000  cfs 
would  be  sufficient  to  distribute  nutrient  loads  widely  throughout  the 
western  and  southern  reaches  of  the  lake  and  that  normal  wind-driven 
circulation  would  further  retard  their  rates  of  deposition. 

H.8.33.  At  the  IHNC  station,  it  was  found  necessary  to  indirectly 
estimate  project-induced  changes  in  nitrate  plus  nitrite  levels. 
Increases  of  up  to  about  1.7  mg/L  occurred  at  the  station  during  the 
1979  Bonnet  Carre'  Spillway  operation  period  (about  the  same  as  observed 
in  the  spillway)  compared  to  peak  Increases  of  about  0.3  mg/L  at  Mid- 
Causeway,  0.8  mg/L  at  Pass  Manchac,  and  1.5  mg/L  at  the  10-mile  distant 
station  (tables  H-8-9  and  H-8-10).  It  is  believed  that  much  of  the 
change  at  IHNC  was  attributable  to  a  rainfall  of  more  than  3  inches  in 
New  Orleans  about  one  week  after  the  beginning  of  spillway  discharges. 
The  regression  equations  used  to  estimate  background  nitrate  levels  at 
IHNC  were  not  sufficiently  sensitive  to  account  for  the  sharp  rise  in 
nutrients  and  organic  loads  that  would  accompany  an  intense  stormwater 
Influx  from  an  urban  area.  It  is  also  likely  that  some  partially 
treated  domestic  sewage  was  Included  with  the  stormwater,  since  the  New 
Orleans  East  treatment  plant  was  not  in  operation  at  that  time,  even 
though  the  absence  of  a  sharp  rise  In  total  phosphorus  level  does  not 
seem  to  support  that  presumption.  Nevertheless,  since  fecal  coll  form 
levels  at  IHNC  also  Increased  during  the  same  period  to  a  six-day 
average  of  424  MPN/100  ml  (more  than  twice  the  Bonnet  Carre'  level),  it 
was  quite  apparent  that  other  Influences  were  active. 
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H.8.34.  The  estimated  nitrate  plus  nitrite  Increases  at  IHNC  for  both 
sets  of  conditions  were  placed  between  those  determined  for  the  Pass 
Manchac  and  10-mlle  distant  stations.  Despite  the  occurrence  of  the 
local  storm,  the  length  of  time  that  high  nitrogen  levels  persisted 
(about  six  weeks  above  1.0  mg/L  at  IHMC)  suggested  a  significant  degree 
of  Bonnet  Carre'  Influence  did  exist.  Since  the  calculated  Increases 
for  phosphorus  level  change  at  IHMC  seemed  reasonable.  If  somewhat  low 
for  the  normal  project  design  condition,  it  was  decided  to  retain  those 
values  as  the  most  reliable  predictions. 

H.8.35.  Water  temperatures  In  the  lake  would,  under  normal  conditions, 
experience  some  reduction,  primarily  during  March,  April,  and  May,  of 
project  design  diversions.  Throughout  most  of  the  southwest  quadrant, 
maximum  reductions  below  background  would  be  from  about  0.4  °  to  1.6  °C, 
against  river  to  lake  temperature  gradients  of  about  8  °  to  10 
(table  H-8-19).  Nearshore  temperature  reductions  might  approach  4  °C. 
During  1979  Bonnet  Carre'  operations,  temperatures  in  the  lake  decreased 
by  approximately  twice  these  amounts,  when  effective  river  to  lake 
gradients  were  about  9°  to  11°C  (see  tables  H-8-13  and  H-8-14) .  Under 
the  somewhat  extreme  combination  of  a  90  percent  exceedence  effective 
river  temperature  and  10  percent  exceedence  lake  temperature  during 
April  and  Hay,  effective  gradients  of  13®  to  17®Cw)uld  be  experienced. 
Maximum  temperature  reductions  at  the  four  lake  stations  would  be  from 
about  0.9  °  to  about  2.8  °C.  These  maximum  changes  vould  be  approached 
gradually  over  periods  of  up  to  several  weeks,  providing  ample 
opportunity  for  acclimation  or  movement  of  most  motile  organisms  to 
other  areas.  fbrmal  weter  temp)erature  variations  on  the  order  o  f  2  ®  to 
5  ®C  or  more  within  a  few  days  are  not  uncommon.  It  shoulei  be  noted 
here  that,  except  for  nearby  receiving  areas,  significant  average 
response  times  of  one  to  seven  weeks  would  prevail  for  temperature  and 
other  parameters  studied.  These  time  periods  are  generally  sufficient 
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to  reduce  potential  stress  on  biological  systems  to  acceptable  levels  in 
large  receiving  areas  such  as  Lake  Pontchartrain . 

H. 8.36.  Mississippi  River  water  Introduction  at  the  Bonnet  Carre’  site 
In  project  design  amounts  would  probably  freshen  nearshore  areas 
completely,  or  nearly  so.  During  the  spring  months,  normal  salinity  In 
these  areas  would  be  approximately  2  ppt.  At  the  10-mile  distant 
station  in  a  typical  diversion  year,  salinity  would  be  reduced  by  about 

I. 0  ppt  to  0.6  ppt  (see  table  H-8-19).  The  Mid-Causeway  and  Pass 
Manchac  stations  would  each  be  reduced  by  about  0.3  ppt,  while  the  acre 
brackish  waters  at  the  IHNC  entrance  vrould  be  lowered  from  2.8  ppt  to 
1.2  ppt.  Times  for  maximum  salinity  changes  to  occur  would  vary  from 
about  12  to  36  days  among  the  four  stations.  The  more  extreme  condition 
(10  percent  exceedence  in  the  lake)  would  result  In  greater  salinity 
reductions,  averaging  about  1.7  ppt  at  the  four  stations.  During  1979, 
the  Bonnet  Carre'  operation  effected  salinity  lowerings  of  from  0.5  ppt 
to  2.7  ppt  at  the  four  stations  (tables  H-8-1A  and  H-8-15).  As  for 
temperatures,  these  gradually  induced  changes  are  not  expected  to  unduly 
stress  organisms  In  the  southwestern  lake  area. 

IMPACT  DISCUSSION-BACTKRIAL  PATFOCEMS 

H.8.37.  Conform  bacteria  have  the  widest  application  of  any 
microorganism  to  the  detection  of  possible  fecal  contamination  of  water 
bodies  .  A  fecal  collform  density  of  about  550  MPN/100  ml  would  be 
expected  In  diversion  water  during  the  maximum  flow  period  of  a  normal- 
condition  project  design  event.  The  10-percent  exceedence  level  for 
diversion  water  is  2900  MPN/lOO  ml.  Despite  the  almost-dally 
observations  of  fecal  collform  density  at  several  Lake  Pontchartrain 
stations  In  April,  May,  and  June  1979,  no  consistent  patterns  wd.th 
respect  to  Bonnet  Carre'  Spillway  densities  were  detectable.  The  highly 
erratic  fluctuations  of  colony  counts  at  each  station  suggested  that 


altered  circulation  patterns  and  other  prevailing  physical  and  chemical 
conditions  had  prevented  the  progressive  transport  of  these  and  other 
microorganisms  through  open-water  areas.  It  was  roughly  estimated  from 
these  data  that  only  about  two  to  three  percent  of  the  original  density 
at  the  diversion  site  would  be  in  evidence  at  the  10-mlle  station. 

During  a  typical  diversion  season,  this  would  be  equivalent  to  a  maximum 
six-day  average  of  about  13  MPN/100  ml.  Hardly  any  bacterial  Influence 
was  discernible  at  the  Mid-Causeway  station.  Considering  relative 
travel  times,  distances,  open-water  dilution  factors,  and  salinity 
levels,  it  appears  virtually  certain  that  no  fecal  coliform  organisms 
would  survive  from  the  diversion  site  to  oyster  harvesting  areas  in  Lake 
Borgne  and  beyond.  Table  H-8-19  shows  estimated  normal  and  extreme 
condition  predictions  of  fecal  coliform  density  changes  at  the  four  lake 
stations.  Kach  of  the  primary  stations'  increase  was  roughly  estimated 
on  the  basis  of  its  open-water  distance,  intervening  water  volume  and 
salinity  levels  between  the  station  and  the  diversion  site,  relative  to 
the  10-mlle  station.  The  evidently  rapid  die-off  of  coliforms  in  this 
setting  indicated  that  a  more  Intensive  analysis,  such  as  determination 
and  application  of  an  empirical  die-off  rate  to  the  physical  and 
chemical  conditions,  was  not  warranted. 

IMPACT  DISCUSSION-PESTICIDES  ANT)  OTHER  SYNTHETIC  ORGANIC  COMPOUNDS 

H.R.38.  Most  pesticides  and  other  manufactured  organic  compounds  are 
rarely  detected  in  either  t tie  Mississippi  River  or  Lake  Pontchartrain. 
This  is  not  to  suggest  that  many  are  not  present  in  trace  quantities. 
Some  (U'  the  more  persistent  o rganochlori nes ,  such  as  the  DDT  family, 
dleldrin  and  endrin  are  detected  more  often  in  the  river  than  in  the 
lake,  but  their  levels  have  been  decreasing  with  time,  which  is  expected 
since  they  are  no  longer  in  use.  The  diversion  of  river  water  into  the 
lake  would  probably  Increase  lake  levels  of  pesticides  and  organics. 

The  most  likely  potential  problem,  should  there  be  one,  would  be 
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eventiuil  sigiiiiicdnt  hioaccurnuLa  t  ions  In  aquatic  lile.  Predictions  of 
such  effects  are  not  possible,  given  present  knowledge. 

IMPACT  DISCUSGIOM-TKACI’  MFTAI.S 

H.R.3^.  Copper  was  the  only  trace  metal  that  was  analyzed  in  detail  at 
the  lake  stations.  lea.'  and  zinc  were  to  be  included  but  the  higii 
detection  limits  of  some  measurements,  along  with  the  uncertainty  of 
whether  other  observations  were  either  zero  or  undetectable  at  some 
positive  level,  led  to  their  elimination  from  the  statistical 
correlations.  It  was  recognized  that  total  copper  levels  ’n  the  Bonnet 
Carre'  Spillway  in  l‘^79  averaged  only  about  one-half  of  tht 
CO  nc  en  tra  t  Ionia  t  the  Mississippi  River  at  Puling  Ferry  Stut'M,.  It  was 
assumed  that  river  copper  levels  would  similarly  diminish  in  passnc,’ 
through  the  diversion  structure,  sediment  trap,  and  outflow  channel  to 
hake  Po  n  tc  har  tra  in  .  This  would  result  in  only  slightly  higher  levels  ..>i 
copper  in  diversion  water  than  in  the  lake  under  typical  conditions. 
Thus,  only  minor  increases  of  about  0.1  to  0.2  ug/L  would  be  expected 
(see  table  H-8-19). 

11.8.40.  The  station  located  about  10  miles  from  tlie  spillway  in.reased 
In  total  copper  concentration  by  2.P  ug/L  during  the  maximum  six-day 
period  in  1979  (table  II-8-12).  Both  IHK'C  and  Pass  Manchac  ,  however, 
exhibited  high  six-day  total  copper  levels  (14.0  and  21.2)  during  the 
second  week  of  spillway  discharges  (see  table  II-P-16).  Sinc’c  Mew 
Orleans  experienced  ncre  than  3  Inches  of  rain  during  the  period,  and 
the  Amite  River  peaked  at  69,000  cfs  on  April  24  at  Denham  Springs, 
these  events  wrere  surmised  to  have  contributed  largely  to  those  i  irlv 
peaks.  The  Mid-Causeway  station  experienced  a  high  copper  level  't 
about  the  same  time  as  the  THNC  and  Pass  Manchac  statlon.s.  Individual 
peak  total  copper  observations  at  tb.e  10-mile,  fiC,  PM  and  ItiNC  stations 
were  12  ug/1,  (April  2D),  42  ug/L  (April  29),  80  ug/L  (April  2°),  and  3b 
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ug/L  (April  27),  respectively.  The  highest  spillway  copper  observations 
during  the  intervening  period  were  15  ug/L  on  April  19  and  29.  Thus, 
only  the  lO-mlle  station  relationship  uas  considered  a  valid  reflection 
of  Bonnet  Carre'  Spillway  influence.  The  estimated  wlth-project 
concentration  changes  at  the  three  primary  stations  were  determined 
using  weighting  factors  approximately  proportional  to  their  respective 
peak  6-day  increases  and  scaled  down  to  levels  seemingly  consistent  with 
the  fourth  station.  Table  H-8-19  shows  predicted  Increases  of  1.9  to 
3.1  ug/L  at  the  four  stations  for  the  condition  of  10-percent  exceedence 
river  levels  of  total  copper,  and  90-percent  exceedence  In  the  lake. 

H.fi.41  Record-period  comparisons  of  copper  and  other  heavy  metals  in 
the  lake  and  river  do  not  reveal  large  differences  In  water 
concentrations  of  cadmium,  lead,  or  mercury.  Since  metals  tend  to  be 
attracted  to  sediment  particles,  significant  fractions  would  probably  be 
deposited  during  pjassage  from  the  river  to  the  lake.  A  definitive 
analysis  has  not  been  made  for  project  conditions.  Considering  the 
apparently  small  concentration  gradient  of  copper  expected  during  normal 
project  operation  periods,  and  that  other  metals  most  likely  to  have 
toxic  effects  would  not  normally  have  liigh  r Iver-to-l ake  concentration 
gradients,  it  Is  not  apparent  that  any  significant  short-  or  long-term 
Impacts  would  occur.  The  total  influx  of  copper  to  Lake  Pontchar train 
under  normal  river  conditions  In  a  diversion  season  would  be  about  50 
tons . 

DIPACT  DISCUSSION-SUSPENDED  MATTER  AND  TURBIDITY 

H.8.43  Suspended  solids  residue  remaining  at  105  °C  was  Included  in 
detailed  analysis  of  Lake  Po  ntc  har  tr  a  in  stations.  This  pax  imeter  is 
more  commonly  measured  than  suspended  sediment,  and  Is  often  a  good 
indicator  of  that  parameter.  A  normal  susixended  residue  concentration 
of  116  mg/L  In  diversion  water  would  produce  Insignificant  estimated 


H-222 


increases  at  locations  10  triles  or  nere  distant  (5  mg/L  at  10  miles  and 
0  to  2  mg/L  at  the  three  primary  stations,  table  H-8-19.  This  reflects 
the  combined  condition  of  reduced  velocities  and  saline  water  that  v«rould 
r.u'se  depisltlon  of  most  of  the  material  within  the  first  few  miles, 
v'"' ir^  pa  r  i  x-i  .n  of  concurrent  Mississippi  River  at  Lul  ing  Ferry  and  Bonnet 
farrc'  Spillway  suspended  residue  levels  in  1979  reveals  that  about  30 
percent  or  more  of  fhe  suspended  material  was  deposited  within  the 
spill  way.  It  is  not  unreasonable  to  expect  that  a  similar  fraction 
would  he  dejxjsited  between  the  river  and  lake  during  project 
discharges.  The  value  of  116  mg/L  given  above  represents  a  30  percent 
reduction  from  normal  river  concentration.  At  a  10-percent  exceedence 
level  of  about  180  mg/L,  the  10-mile  location  is  estimated  to  Increase 
in  susp'ended  residue  hy  about  16  mg/L,  iirith  not  more  than  5  mg/L 
increases  at  the  other,  more  distant  stations.  During  the  1979  flood, 
"axi’Tium  6-day  increases  of  about  13  to  51  mg/L  vere  observed  among  the 
four  stations  (see  tables  H-8-12  and  H-8-17). 

H.'^.43.  'lurbidity  levels  in  the  lake  would  change  in  a  siti'ilar 
manner.  Table  11-8-19  indicates  that  the  four  stations  would  experience 
slight  maximum  rises  of  from  1  to  4  JTll  in  the  diversion  water.  This 
value  is  an  Increase  of  lU  percent  over  the  50-percent  exceedence  level 
in  ttiG  river,  and  is  reflective  of  the  observed  tendency  during  1979  for 
spillway  waters  to  he  somewhat  more  turbid  than  the  river.  Turbidity 
rises  <.)f  fr.jm  4  to  26  .ITU  are  predicted  for  the  four  lake  stations 
against  a  diversion  water  level  of  about  175  JTU  during  the  more  extreme 
condition  prf/ject  operation.  Undoubtedly,  much  higher  turbidities  and 
.s'.i;|)tnded  i.i.itter  levels  will  prevail  in  nearshore  areas,  with  an 
ultiii.ate  subnirine  delta  (ormation.  The  rate  of  growth  and  areal  extent 
'it  a  delta  would  depend  on  diversion  water  velocities,  lake  circulation 
patterns  and  currents,  and  wind  action.  Other  than  the  possible  burial 
nt  sf  dc'itirv  bi  nt  hie  orpauisniH,  no  particular  immediate  adverse 
(t  tints  f;  f  the  defvisited  material  are  expec  ted  .  Lipher  nearslxare 
t  ur  li  i  d  i  t  i  es  slmuid  t>'nd  to  offset  rates  of  .algae  production  that  would 
iitLirwjse  oei  ur  with  niitrif>nt  loading  from  the  river.  .Six-day  maximum 
turl  iditv  iin-reases  at  2''  to  ■'14  .iTL  were  observed  at  the  four  lake 
st-!tions  hirin’  'in  'u:u  fio.irl  (t.ahle;'  and  n-'’-lf’). 
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Section  9.  COiCLUS  IONS 

H.9.1.  Tn  the  various  so. -t  Jons  of  t  iie  appendix  It  Is  shown  that  there 
are  some  significant  differences  in  ttie  quality  of  the  Mississippi  River 
waters  compared  to  other  water  bodies  in  the  project  area.  Many  of 
those  differences  in  quality  are,  of  course,  due  to  the  nature  of  the 
I  l:eiTiical  reactions  that  occur  and  the  itydrodynamics  of  a  freshwater 
stream  as  opposed  to  fresh-to-brackish  water  estuarine  systems.  Other 
ditterences  in  quality  result  solely  from  the  nature  and  quanity  of 
inputs  that  these  surface  waters  receive  from  anthropogenic  sources. 

fl.9.2.  Mine  of  the  wtj  ter  bodies  addressed  in  this  apfiendlx  can  be 
considered  to  bo  pristine  in  all  respects.  Some  of  the  waterbodies 
cuuld  be  considered  severely  (xj!  luted  in  terms  of  some,  but  not  all,  of 
*  he  watei  quality  I'arameters  evaluated.  By  far,  the  lowest  amount  of 
dlssi^Ived  oxvgen  sample  means  were  computed  for  the  Pascagoula  and 
Fscat.iwpa  Fivers.  Ti'c  highest  mean  dissolved  oxygen  was  computed  for 
the  Mississippi  River-dulf  Outlet  and  the  St.  Ix)uis  Bay.  Ibderately 
severe  prjjbU'ms  due  to  low  pH  values  were  indicated  by  the  sample  means 
for  tie  Taugipalioa,  Tchefuncta,  i'oarl.  West  Pascagoula,  and  P.scatawpa 
Rivers.  Only  lake  Maurepias,  t  h.e  Inner  Harbor  Navigation  Canal,  Gulf 
Inti  jcoastal  Waterway,  and  Rack  Bay  of  Biloxi  had  total  phosphorus 
sample  me, ins  greater  than  one-iialf  of  the  aggregate  mean  for  the 
Mississippi  Kiver.  Ttie  .iggrt'gate  sample  mean  of  nitrite  plus  nitrate 
tor  the  Innir  Harbor  l.'a  v  i  p,  1 1  io  n  Canal  is  about  2b  percent  lower  than  the 
me.ni  for  t  i’e  Mississippi  Kiver.  Cenerally,  the  data  Indicate  that  the 
mean  nitrite  [>lus  i.Itrate  i  o  nc  e  n  tra  t  io  n  in  the  Mississippi  River  is  from 
a  t(i  a  in  lit  2  b  times  greater  than  in  the  other  wafer  bodies  evaluated. 

Ttie  highest  mean  susfvnded  sol  ids  conrean  tra  t  ions  were  computed  for  the 
'■ii  ss  i  ss  i  ppl  River  and  t  lie  Inner  ii, arbor  Mavte.ation  Canal.  Oenerally, 
computed  mean  suspended  sol  ids  in  other  water  bodies  evaluated  were  less 
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H.10.5.  All  data  generated  would  be  maintained  In  the  EPA  STORE! 
system  to  provide  easy  access  to  many  users.  The  data  base  thus  created 
would  be  a  complement  to  data  generated  from  the  EPA  Mussell  Watch 
Program  and  would  be  useful  In  Indicating  significant  changes  In  the 
•quality  of  Ixjulslana  and  Mississippi  coastal  waters- 
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Heptachlor 
Toxa  phene 
Lindane 
PCB 

o  Sediments  vDuld  be  analysed  for  the  following: 

Redox  Potential  (Eh) 
pH 

Total  Solids 

Total  Volatile  Solids  (Residue  Loss  on  Ignition) 

Oil  and  Grease 

Chemical  Oxygen  Demand 

Total  Kjeldahl  Nitrogen 

Mercury 

I^ad 

Zinc 

Chromium 

Cadmium 

Copper 

Iron 

Manganese 
Nickel 
Aldr  in 
Dleldr  In 
Chlordane 
Kndr In 
Heptachlor 
Lindane 

DDT  and  metabolites 

To  xa  phene 

rCR 
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o  Stage  1  and  2  Sampling 


Selected  Organic  Compxjunds  In  vater  and  fish  tissue 
Total  Phosphates 
Or  t  ho  p  ho  s  pha  te  s 
DO 

Temperature 
Specific  Conductance 
pH 

Turbid  1 ty 
COD 

Fecal  Conform  Bacteria 

Total  Hardness 

Total  Dissolved  Solids 

Total  Suspended  Solids 

Ammonia  Nitrogen 

TKN 

Chlorophyll  a 
Total  Manganese 
Total  Chromium 
Total  Cadmium 
Total  Copper 
Total  Mercury 
Total  Nickel 
Total  Lead 
Total  Zinc 
Aldr In 
Dlel dr  in 

DDT  and  metabolites 

Endr  In 

Chlordane 
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provide  a  ba  s«'  condi'  n  by  which  changes  In  vaLer  quality  resulting 
from  fresh-water  diversion  could  be  assessed.  Tracer  studies  would  be 
required  during  Stage  1  sampling  to  better  define  existing  surface  water 
hydraulics  In  the  receiving,  areas.  Stage  2  sampling  would  consist  of 
samples  collected  at  the  same  selected  locations  for  a  period  of  4  years 
from  tlie  initiation  of  freshwater  diversion.  This  stage  would  provide 
data  to  assess  seastjnal  changes  and  longer  term  trends  in  water  and 
sediment  quality  resulting  from  freshwater  diversion.  During  this  4- 
year  fresh-  water  'iverslon  Impact  assessment,  data  would  he  analyzed  to 
determine  any  shortcomings  or  needed  modifications  In  the  following 
sampling  program  determinants: 

o  sampling  station  locations 

o  frequency  of  sampling 

o  constituents  Included  in  sample  analyses 

H.in.4.  The  sampling  program  could  be  modified  at  any  time  to  Improve 
the  efficacy.  Tracer  studies  woidd  be  required  during  the  Stage  2 
sampling  to  define  project-induced  changes  In  the  surface  water 
hydraulics  of  the  receiving  areas.  By  conclusion  of  the  Stage  2 
sampling,  a  decision  would  have  to  have  been  made  as  to  the  direction 
and  nature  of  further  water  quality  analyses  (Stage  3).  If  It  were 
determined  that  the  data  collected  In  Stage  2  sampling  provided  a 
reasonably  good  Idea  of  water  quality  Impacts,  sampling  beyond  the  4- 
year  period  could  be  curtailed  to  a  reduced  number  of  sampling 
stations,  parameter  analyses,  and  reduced  sampling  frequency. 

Conversely,  the  results  of  Stage  2  sampling  could  Indicate  a  need  for 
continuing  or  expanding  the  previous  sampling  program.  Surface  water 
constituents  to  be  monitored  would  consist  of  tlie  following: 
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Section  10.  WATER  QUALITY  MONITORING 


H.10.1.  A  water  quality  sampling  program  for  this  study  must  be  a 
necessary  component  of  the  freshwater  diversion  project.  Such  a  program 
Is  essential  because  of  the  potential  for  polluting  substances  In  the 
Mississippi  River,  the  freshwater  source.  The  presence  of  high  fecal 
conform  bacteria  densities,  heavy  metals,  nutrients,  and  agricultural 
and  Industrial  chemicals  In  the  Mississippi  River  Is  a  concern.  A 
sampling  program  vrould  provide  synoptic  data  for  measuring  the  presence 
of  constituents  at  locations  throughout  the  freshwater  receiving  areas 
In  both  surface  waters  and  sediments.  The  program  envisioned  would 
measure  selected  water  quality  parameters  before  freshwater  diversion  is 
initiated  to  supplement  historical  base  condition  data,  and  after 
I  freshwater  diversion  Is  Initiated  to  assess  changes  In  constituent 

concentrations.  A  very  preliminary  outline  of  such  a  monitoring  p-ogram 
follows.  A  detailed  monitoring  program  would  be  designed  using  the 
preconstruction  planning  phase  of  the  project.  The  program  would  be 
I  closely  coordinated  with  other  monitoring  efforts  developed  to  measure 

biological  and  hydrologic  parameters.  Appendix  K  discusses  these 
programs . 

I  H.10.2.  Sample  collection  locations  woiild  Include  the  diversion 

structure  location  at  the  Mississippi  River  and  perhaps  21  sampling 
locations  in  the  lake  Po ntc bar  train  Basin  and  west  Mississippi  Sound. 
Some  sampling  stations  from  currently  active  state,  USCS,  and  US  Army 
I  Corps  of  Engineers  sampling  programs  could  possibly  be  used.  Tentative 

sampling  site  locations  are  shown  In  Appendix  K.  Final  sampling  site 
selection  would  be  developed  as  part  of  the  detailed  design  of  the  wuter 
quality  monitoring  program. 

» 

H.10.3.  The  proposed  water  quality  sampling  program  wuld  be  conducted 
In  three  distinct  stages.  Stage  1  sampling  wjuld  consist  of  sufficient 
sampling  to  define  seasonal  and  climatic  variations  at  strategic 
I  locations  In  the  3  years  prior  to  Initiating  freshwater  diversion. 

These  data  combined  with  presently  available  historical  data  would 

• 
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to  some  degree  of  deterioration  In  quality.  Tni  reased  salinity  and 
greater  nutrient  Inputs  are  tw3  Important  manifestations  of  these 
activities.  By  partially  controlling  salinity  In  the  receiving  bodies, 
the  diversion  project  will  help  to  overcome  some  of  these  effects.  Py 
further  Increasing  the  nutrient  supply,  occasional  adverse  Impacts  In 
nearby  areas  are  expected,  but  not  enough  is  known  about  the  complex 
processes  that  govern  nutrient  assimilation  and  utilization  througtiout 
the  estuarine  area  to  make  definite  long-range  impact  predictions.  The 
existing  trophic  state  of  Lake  Pontchar tra In  open  v«  ter  areas  suggest, 
however,  that  many  decades  of  diversion  could  occur  without 
significantly  altering  that  conditon. 
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changes  expected  to  be  other  than  gradual  and  moderate  in  comparison  to 
normal  variability.  Some  nuisance  algae  production  may  be  occasioned 
by  diversion  in  nearshore  areas  but  this  may  be  largely  offset  by 
increased  turbidity,  and  by  improved  rearation  rates  and  increased 
circulation.  There  is  no  reason  to  suspect  that  sediments  or  other 
constituents  ol  diversion  water  would  become  concentrated  in  any 
particular  area  of  receiving  waters. 

il.y.iz.  Perhaps  the  most  important  question  for  which  even  approximate 
answers  do  not  exist  is  that  of  potential  bioaccumulation  of  harmful 
pollutants.  The  proposed  water  quality  and  biological  monitoring 
programs  should  yield  the  types  of  data  that,  together  with  expert 
analyses,  can  begin  to  provide  some  valuable  insights  into  the 
question.  In  time,  certaiti  trends  and  patterns  should  become 
detectable.  This  knowledge  could  be  used  to  minimize  whatever  impacts 
were  perceived,  either  by  halting  or  limiting  diversions  in  certain 
years  and  months. 

ii.9.i3.  The  fact  tliat  many  ot  the  more  persistent  pesticides  have  been 
detected  less  frequently  in  recent  years  in  the  river,  and  that 
concentrations  ot  many  other  known  toxic  substances  have  not  been 
increasing  or  even  appear  to  be  decreasing  despite  increased 
industrialization  is  encouraging.  There  lias  not  been  enough  water 
quality  data  collected  over  tfie  years  to  establish  irrefutable  trends, 
but  the  proposed  monitoring  program  should  also  help  to  improve  on  that. 

li .  9 . 1 4 .  Recognized  water  quality  changes  and  other  changes  in  the  Lake 
Pontchartrain  and  Lake  Borgne  Basin  in  recent  decades  have  been  largely 
the  result  of  man's  activities,  most  notably  the  building  of  Mississippi 
River  flood  protection  levees.  Other  major  factors,  such  as  canal 
dredging,  tributary  channel  improvements,  land  clearing,  and 
urbanization  with  its  attendant  waste  production,  have  cacli  contributed 
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considerable  disparity  between  flow  rates.  Yet,  examination  of  the 
results  relative  to  each  station's  distance  from  the  site,  In  the  light 
of  known  or  perceived  transport  patterns  and  boundary  Influences,  lends 
a  measure  of  confidence  that  the  predictions  are  at  least  reasonable. 

H.9.9.  In  view  of  the  ranges  of  variation  of  water  quality  parameter 
levels  commonly  observed  at  lake  station  locations  over  periods  of  weeks 
and  months,  it  should  be  recognized  that  the  discharge  of  up  to  30,000 
cfs  of  Mississippi  River  water  will  not  impose  particularly  unusual 
effects  upon  the  lake  in  general  terms.  The  design  flow  rates,  being 
relatively  high  in  March  through  June,  are  also  characteristic  of  the 
seasonal  pattern  of  runoff  in  river  basins  of  the  area. 

11.9.10.  Although  comprehensive  studies  of  Lake  Pon tchar tra in  and  Lake 
Eorgne  responses  to  floodwater  diversions,  including  detailed  analyses 
of  physical,  chemical,  and  biological  effects  have  not  been  made,  there 
has  been  no  particular  evidence  of  severe,  prolonged,  or  irreversible 
impacts  to  these  water  bodies.  Although  some  adverse  fishery  effects 
have  been  recognized  during  and  immediately  after  diversion  years,  there 
have  been  environmental  benefits  credited  to  the  floodwater  discharges. 
Including  Increased  ecosystem  productivity  and  improved  fisheries  in 
post-diversion  years. 

H.9.11.  Tt  is  generally  concluded  that  periodic  diversions  of  up  to 
about  30, Onn  cfs  on  an  average  of  once  every  two  or  three  years  will  not 
significantly  alter  water  quality  beyond  the  first  few  miles  from  the 
diversion  site,  other  than  for  salinity  and  temperature.  Mississippi 
River  water  Is  often  much  cooler  than  either  l^ake  Po  n  tc  har  tra  in  or  its 
tributaries,  particularly  during  March  and  April.  fever  t  hel  ess  ,  most  of 
the  resident  sjieries  in  areas  nearest  the  diversion  site  are  well- 
adapted  to  the  salinity  and  temperature  changes  predicted  to  occur. 
:!.9.12.  Only  within  the  first  few  miles  of  diversion  are  quantitative 
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affected  by  tonnet  Ca  r  r  e '  Sp  il  1  wa  y  ditchari'es  (April,  May,  Juno,  and 
July).  These  predicted  values  wore  compared  to  averapo  observed  values, 
collected  more  or  less  dally  In  consecutive  f i ve-f o-e  iph t  day  Intervals 
throughout  the  disrJiarpe  period,  to  define  water  quality  level 
differences  attributable  to  floodivater  diversion. 

n.^.5.  Spillway  discharge  and  water  quality  measurements  during  the 
same  iieriod  were  then  ma  thema  Meal  1  y  related  to  each  lake  station's 
estimated  ambient  water  quality  levels  and  differences  to  derive 
pfi'dictlve  equations  (one  for  each  of  eight  parameters  at  each 
station).  The  equations  defined  parameter  gradient  ratio  (parameter 
level  change  at  a  station  compared  to  difference  between  the  diversion 
water  and  ambient  level)  in  terms  of  gradient  flux  (discharge  rate  times 
the  parameter  gradient  between  diversion  voter  and  lake  station). 

Two  sets  of  hypothetical  river  and  lake  water  quality  conditions 
were  considered:  a  normal,  or  50-percent  exceedence  condition  in  each 
water  body  during  diversion  months,  and  an  extreme,  10-perccnt 
exceedence  river  vs  90-percent  exceedence  lake  for  each  parameter, 
except  temperature  and  salinity,  where  the  reverse  relationship  was  used 
to  represent  the  more  critical  case. 

H.9.7.  Application  of  the  equations  to  these  conditions  at  each  of 
three  primary  stations  at  Mid-Causeway,  Mouth  of  Pass  Manchac,  and  liM'C 
entrance,  and  a  fourth  station  about  10  miles  to  the  north-northeast  of 
the  diversion  site,  yielded  parameter  level  changes  over  time.  The 
maximum  predicted  differences  are  summarized  in  table  U-R-19. 

H .  .  P .  'tlicse  predicted  changes  should  not  he  regarded  as  inorc  I  li.ui  tliey 

are  -  I'reliminary  estimates  based  on  a  few  years  of  data  and  the 
presumption  t  li  1 1  the  receiving  waters  would  res(xind  to  the  diversion 
flows  in  the  same  manner  as  during  a  flood  event,  despite  the 
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than  cme-thlrd  of  the  Mississippi  River  mean  value.  Mean  bacterial 
densities  varied  widely  for  the  study  area.  The  highest  mean  values 
were  indicated  for  various  locations  along  the  south  shore  of  Lake 
Pontchar train  and  in  the  Inner  Harbor  Navigation  Canal.  Only  those 
areas  had  mean  bacterial  densities  higher  than  the  Mississippi  River. 
Available  data  indicate  that  some  trace  metals;  particularly  cadmium, 
copper,  and  perhaps  lead,  are  found  in  the  study  area  of  concentrations 
that  might  be  considerto  excessive  when  compared  to  EPA  criteria.  Very 
limited  data  suggest  that  many  volatile  and  semi-volatile  organic 
compounds  are  present,  at  very  low  concentrations,  in  waters  of  the 
study  area.  Almost  without  exception,  some  component  of  overall  water 
quality  in  each  of  the  water  bodies  evaluated  could  be  considered  cause 
for  concern.  Although  there  appear  to  be  specific  problem  areas, 
generally  the  waters  of  the  project  area  adequately  support  the  multiple 
uses  for  which  they  have  been  designated. 

H.9.3.  Impacts  of  freshwater  diversion  to  Lake  Pontchar tra in  were 
quantitatively  predicted  in  terms  of  key  water  quality  parameter  level 
changes  at  four  stations  located  10  to  22  miles  from  the  proposed 
outfall.  Two  other  stations,  2  and  29  miles  distant,  were  examined  in 
less  detail  to  determine  relative  effects  along  the  Immediate  nearshore 
and  the  north  shore.  An  additional  pair  of  south  shore  stations  located 
15  and  27  miles  from  the  outfall  were  analyzed  for  salinity  and 
temperature  effects. 

H.9.4.  Lake  Pontchart ra in  water  quality  data  were  correlated 
statistically  with  observed  runoff  and  rainfall  data  for  the  1974-1981 
period.  The  derived  relationships  were  then  adjusted  to  reflect  lone- 
term  runoff  and  rainfall  data  back  to  1939.  Application  of  the 
resultant  equations  to  conditions  at  the  time  of  the  1979  Mississippi 
River  flood  yielded  estimated  (wl thout-d ischarge )  ambient  parameter 
levels  at  three  lake  stations  for  months  known  or  suspected  to  be 
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HISTOGRAM  OF  PERCENT  FRESHWATER  CRITERIA  EXCEEDANCES 
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channel  would  necessitate  disposal  Into  waters  of  the  US  and  adjacent 
wetlands.  The  control  structure  itself  would  not  be  built  in  navigable 
waters  or  wetlands,  nor  would  disposal  from  the  Inflow  channel  and  most 
of  the  outflow  channel  be  in  su'-h  areas. 

Recreational  facilities  consisting  of  breakwaters,  launching  ramps, 
courtesy  piers,  parking  areas,  and  picnic  tables  would  be  built  at  six 
sites:  Bonnet  Carre',  Frenler  Beach,  Rlgolets,  and  Point  Aux  Herbes  in 
Louisiana,  and  Cedar  Point  and  Wolf  River  in  Mississippi  (see  plate 
3).  Exact  locations  of  these  facilities  are  not  known,  but  it  is  likely 
that  a  small  amount  of  fill  (less  than  2  acres)  would  occur  in  navigable 
waters  or  wetlands  at  each  site. 

c.  Project  Authority.  The  Mississippi  and  Louisiana  Estuarine 
Areas  Study  was  authorized  by  a  Resolution  by  the  Committee  on  Public 
Works  and  Transportation  of  the  US  House  of  Representatives  adopted  on 
23  September  1976. 

d .  General  Description  of  Dredged  or  Fill  Material 


(1)  General  Characteristics  of  Material.  Sediments  in  the 
general  vicinity  of  the  proposed  complex  are  expected  to  consist  of 
Holocene  alluvium  underlain  hy  Pleistocene  material.  Top  layers  are  of 
recent  origin,  laid  down  during  spillway  openings  over  the  last  forty 
years.  The  exact  composition  of  the  material  to  ho  dredged  from  the 
outflow  channel  is  not  known,  hut  it  would  probably  consist  of  layers  of 
sand,  silt,  and  clav  with  silt  an(^  clay  predominating  near  the  lake. 

The  fill  at  the  recreational  sites  would  consist  of  concrete  and 
asphal t . 

(21  Quantity  of  Material.  Approximately  2.2  million  cuhir 
yards  (cy)  of  dredged  material  would  bo  placed  onto  the  disposal  area 
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SECTION  404(b)(1)  EVALUATION  REPORT 


Recommended  Plan:  Mississippi  and  Louisiana 
Estuarine  Areas  Study 

Freshwater  Diversion  to  the  Pontchartrain 
Basin  and  Mississippi  Sound 


1.  PROJECT  DESCRIPTION 

a.  Location.  The  study  area  Includes  the  Lakes  Maurepas- 
Pontchar traln-Borgne  Basin  and  Chandeleur  Sound  in  southeastern 
Louisiana  and  Mississippi  Sound  and  adajcent  wetlands  along  the 
Mississippi  gulf  coast  (see  plate  1). 

b.  General  Description.  The  primary  objective  of  the  proposed 
project  is  to  divert  fresh  water  from  the  Mississippi  River  to  the  Lakes 
Maurepas-Pontchartrain-Borgne  Basin  and  Chandeleur  and  Mississippi 
Sounds.  In  years  when  design  drought  conditions  would  exist,  the 
average  monthly  flow  would  be  9,844  cubic  feet  per  second  from  March 
through  November  and  the  fresh  water  would  retard  saltwater  intrusion, 
reduce  the  rate  of  land  loss,  and  enhance  wildlife  and  fishery 
production.  The  recommended  plan  to  accomplish  this  consists  of  a 
multigated  box  culvert  set  in  the  Mississippi  River  levee  about  30  miles 
upriver  from  New  Orleans  (see  plate  2).  The  culvert  would  be 
Immediately  upstream  from  the  existing  Bonnet  Carre'  Floodway.  A  950- 
foot  Inflow  channel,  a  6.4-mlle  outflow  channel,  a  1,450  by  1,020-foot 
sedimentation  trap,  and  an  access  bridge  would  be  built.  A  new  guide 
levee  would  tie  the  Mississippi  River  Levee  to  the  existing  Upper  Guide 
Levee  of  the  floodway  and  thus  inclose  the  outflow  channel  and  the 
structure  within  the  floodway.  Construction  of  1.5  miles  of  the  outflow 
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SECTION  404(b)(1)  EVALUATION  REPORT 


I. 0.1.  This  appendix  describes  and  evaluates  the  environmental  Impacts 

of  discharging  dredged  material  into  waters  of  the  project  area  in 
accordance  with  Section  404  of  the  Clean  Water  Act  (CWA-PL95-2 17) .  The 
Section  404(b)(1)  Guidelines  (Title  40  CFR  230,  as  revised  in  45  FR 
85336-85357,  December  24,  1980)  were  used  without  significant  adaptation 
to  evaluate  the  proposed  dredged  material  discharge  associated  with  the 
project.  Information  on  the  effects  of  the  proposed  dredged  material 
discharge,  Including  consideration  of  the  Section  404(b)(1)  Guidelines, 
is  included  in  the  Environmental  Impact  Statement  (EIS)  on  the 
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near  Airline  Hh’hway  and  i.3  million  cy  onto  the  disposal  area  near  the 
lake  (see  plate  2).  No  maintenance  dredging  would  be  necessary  in  the 
lake  nor  in  the  uuttiuw  canal  north  of  Airline  Highway.  Maintenance 
dredging  would  occur  irom  the  sediment  trap  and  would  be  placed  onto 
nun 'Wetland  are<is.  I’he  exact  amount  of  concrete  and  asphalt  needed  for 
the  recreational  areas  is  unknown,  but  would  be  relatively  small. 

(3)  Sources  of  Material.  The  dredged  material  placed  into  the 
wooded  swamp  and  open  water  would  come  from  the  adjacent  outflow 
channel.  Tile  concrete  and  asphalt  fill  at  the  recreational  sites  would 
come  trom  approved  commercial  sources. 

e .  Description  of  the  Proposed  Discharge  Sites 

(i;  Location.  The  proposed  disposal  sites  are  located  in 
Bonnet  Carre'  Fioodway  as  siiown  on  plate  2.  The  general  area  of 
discnarge  sites  for  the  recreational  features  is  located  on  plate  3. 

(2)  Size  and  Habitat  Type.  Approximately  25  acres  of  open 
water  along  tiie  shore  of  Lake  Pontchartrain  and  488  acres  of  wooded 
swamp  in  the  Bonnet  Carre'  Floodway  would  be  filled  with  dredged 
material.  The  species  in  this  swamp  consist  mainly  of  baldcypress, 
tupeiogum,  Drummond  red  maple,  and  green  ash.  No  more  than  12  acres  of 
wetlands  or  navigable  water  would  be  impacted  by  recreational 
development . 

(3)  Types  of  Sites  and  Description  of  Construction  Methods. 

Tile  proposed  dtedging  would  be  by  bucket  dragline  and  disposal  into  the 
swamp  and  open  water  would  be  unconfined.  The  material  in  the  disposal 
area  near  Aj.rline  Highway  would  be  available  to  the  public,  and  it  is 
expected  that  the  sand  would  be  removed  for  yard  fill.  The  clay  might 
be  utilized  in  building  levees  or  for  blanketing  land  fill.  Uses  of 
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this  fill  that  would  affect  other  wetlands  would  require  further  Section 
404  evaluation.  The  fill  for  the  proposed  recreational  areas  would  be 
placed  with  appropriate  equipment. 

(4)  Timing  and  Duration  of  Discharge.  The  timing  of  the 
proposed  discharges  would  vary  with  the  progress  of  work  on  Individual 
features  of  the  recommended  plan.  It  is  estimated  that  the  freshwater 
diversion  complex  and  recreational  facilities  could  be  completed  within 
two  years  from  the  start  of  construction.  Discharges  would  be 
intermittent  during  the  construction  periods. 


2.  FACTUAL  DETERMINATIONS 

a .  Physical  Substrate  Detenalnatlons 

(1)  Effects  on  Substrate  Elevation  and  Slope.  Surface 
elevation  at  both  sites  in  the  Floodway  is  from  0  to  1  feet  National 
Geodetic  Vertical  Datum  (NGVD) .  Approximately  3-4  feet  of  dredged 
material  would  be  placed  onto  the  wooded  swamp  sites.  However,  as 
explained  above,  that  material  in  the  area  near  Airline  Highway  would  be 
available  to  the  public  and  some  would  probably  be  removed.  The  25 
acres  of  Lake  Pontchartraln  bottoms  would  have  2-3  feet  of  material 
placed  on  it.  Modifications  to  elevation  and  slope  in  recreational 
areas  would  vary. 

(2)  Effects  on  Sediment  Type.  The  dredged  material  that  would 
be  discharged  during  construction  would  be  similar  to  the  sediments  that 
presently  exist  at  the  disposal  sites. 

(3)  Effects  Due  to  Dredged  and  Fill  Material  Movement.  Signi¬ 
ficant  movement  of  the  bulk  of  the  disposed  material  is  unlikely.  There 
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could  be  minor  erosion  along  the  outflow  channel  prior  to  establishment 
of  vegetative  cover,  and  substantial  settlement  might  occur  in  areas 
wtu-re  dredged  nuiterial  is  piled.  Tidal  and  current  action  in  Lake 
Pon tc har tra in  would  rework  sediments  discharged  into  the  open-water 
dl[iosal  site. 

(4)  Physical  Effects  on  Benthos.  Since  dredged  material  would 
be  defxoslted  2-3  feet  deep  over  most  of  the  open-water  disposal  area, 
benthic  losses  would  be  almost  total,  especially  to  the  slow  moving  or 
sessile  organisms  such  as  chlronomlds,  brackish  water  clams  (Rangia 
cuneata)  and  the  marsh  periwinkle  (Littorlna  sphinc tos toma ) .  As 
dragline  deposition  nears,  mobile  benthics,  such  as  crabs,  would  tend  to 
avoid  the  immediate  Impact  areas.  Repopulation  of  the  open-water 
disposal  area  should  occur  within  a  short  time,  and  species  composition 
should  be  similar  to  predisposal  conditions.  Benthic  losses  in  the 
wooded  swamp  would  be  total  as  3-4  feet  of  dredged  material  would  be 
placed  onto  it.  Existing  benthic  populations  of  snails,  chironomids, 
and  some  other  organisms  would  be  destroyed.  As  the  public  removes  the 
dredged  material,  the  elevation  might  again  revert  to  0-1  feet  NGVD  and 
it  is  possible  that  some  benthic  populations  might  re-enter  the  area. 
Benthic  losses  where  boat  launch  ramps  and  parking  lots  would  be  placed 
would  be  total  and  no  repopulation  would  occur. 

(5)  Actions  Taken  to  Minimize  Impacts.  Use  of  bucket 
draglines  would  minimize  the  area  Impacted  by  construction  activities. 

b .  Water  Circulation,  Fluctuation,  and  Salinity  Determinations 
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(a)  Sal inlty .  Disposal  of  dredged  material  would  not 
affect  salinities.  Effects  on  salinity  due  to  operation  of  the  proposed 
structure  are  discussed  in  the  project's  Environmental  Impact  Statement. 

(b)  Water  Chemistry.  Factors  such  as  increased 
turbidity,  release  of  organic  material,  chemical  leaching,  and  possible 
depression  of  dissolved  oxygen  levels  could  contribute  to  a  possible 
minor  acidic  shift  in  the  pH  of  the  water  in  the  disposal  areas. 
Oxidation  of  reduced,  water  logged,  sulfide-bearing  sediments  could 
result  in  the  slow  leaching  of  acid  drainage  waters  from  stockpiled 
dredged  material  to  the  adjacent  wetlands.  Generally,  the  buffering 
capacity  of  the  wetland  surface  waters  would  be  sufficient  to  retard 
radical  shifts  in  pH.  In  general,  it  is  anticipated  that  changes  in 
water  chemistry  resulting  from  disposal  would  be  minor  and  limited  to 
the  fringes  of  the  disposal  areas. 

(c)  Clarity .  Surface  water  clarity  of  the  outflow  canal 
and  the  adjacent  wetlands  would  be  significantly  reduced  during 
discharge.  This  condition  would  be  Improved  upon  completion  of 
construction.  However,  the  outflow  canal  would  appear  more  like  the 
Mississippi  River  than  the  present  borrow  pit  whenever  the  structure  is 
operated . 

(d)  Color .  The  apparent  color  of  the  surface  waters 
adjacent  to  the  discharge  sites  would  be  intensified  significantly  by 
discharge  operations,  and  the  true  color  of  these  waters  may  also 
intensify. 

(e)  Odor .  ^tounding  o*^  dredged  sediments  containing 
sulfide  would  temporarily  release  foul  odors  until  the  material  is  fully 
o  xld Ized . 
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(f)  Dissolved  Gas  Levels.  Gases  of  aerobic  or  anaerobic 
bacterial  respiration  (CO2,  CH^,  N2,  H2S,  etc.)  could  Increase  In  tbe 
suri^ace  waters  at  the  discharge  sites.  The  dissolved  oxygen  (DO)  In 
these  waters  would  likely  he  depressed  or  depleted.  Un-lonlzed  ammonia 
concentrations  might  increase  also.  Any  modification  of  dissolved  gas 
levels  would  he  localized  (e.g.,  at  the  fringes  of  stockpiled  dredged 
material)  and  short  terra. 

(g)  Nutrients  and  Eutrophication.  Characteristically, 
water  column  nitrogen  concentrations  Increase  substantially  during 
dredge  and  fill  operations.  However,  the  attendant  Increased  levels  of 
suspended  solids,  and  apparent  true  color,  act  to  limit  the  depth  of  the 
photic  zone  and  thereby  Inhibit  abundant  algal  growth.  Phosphorus  Is 
released  from  suspended  dredged  sediments  to  a  much  lesser  extent,  if  at 
all.  Normally,  phosphorus  compounds  remain  associated  with  finely 
divided  suspended  solids  if  oxidizing  conditions  are  maintained. 
Nutrients  released  to  the  water  column  would  eventually  be  recycled  to 
sediments.  Since  the  construction  activity  would  be  of  relatively  short 
duration,  significant  enrichment  of  adjacent  swamps  or  Lake 
Pontchartrain  would  not  he  anticipated  due  to  dredged-materlal 
disposal.  Effects  due  to  project  operation  are  presented  in  the 
Environmental  Impact  Statement. 

( 2 )  Effects  on  Current  Patterns  and  Circulation 


(a)  Current  Patterns  and  Flow.  Disposal  Into  the  wooded 
swamp  near  Airline  Highway  would  slightly  alter  local  current 
patterns.  After  settlement  or  removal  by  the  public,  existing  patterns 
should  return.  Disposal  Into  the  area  near  and  Into  Lake  Pontchartrain 
would  permanently  alter  current  patterns  to  a  minor  degree.  Fill  in  the 
recreational  areas  would  have  essentially  no  Impact  on  current  patterns. 
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(b)  Velocity .  No  effect. 


(c)  Stratification.  No  effect. 

(d)  Hydrologic  Regime.  Net  flow  has  previously  been 
Interrupted  by  the  guide  levees.  The  proposed  disposal  of  dredged 
material  would  have  little  additional  effect. 

(3)  Effects  on  Normal  Water  Level  Fluctuations.  No  effect. 

(A)  Effects  on  Salinity  Gradients.  No  effect  due  to  dredged- 
materlal  disposal. 

(5)  Actions  Taken  to  Minimize  Impacts.  Since  only  a  minor 
amount  of  dredged  material  would  be  disposed  Into  an  open-water  area, 
there  would  be  essentially  no  Impacts  on  water  circulation,  fluctuation, 
or  salinity  regimes. 

c  .  Suspended  Par tlcula te/Turbldlty  Determinations 


( 1 )  Expected  Changes  In  Suspended  Particulates  and  Turbidity 
Levels  In  the  Vicinity  of  the  Construction  Sites.  Both  suspended 
particulate  and  turbidity  levels  would  increase  substantially  In  the 
surface  waters  adjacent  to  the  discharge  sites  during  dredging,  but 
would  decline  rapidly  after  completion  of  construction. 

( 2 )  Effects  on  the  Chemical  and  Physical  Properties  of  the 
Water  Column. 


(a)  Light  Penetration.  Light  penetration,  and  thus  the 
depth  of  the  photic  zone,  would  be  temporarily  decreased  as  a  result  of 
increased  suspended  particulates  and  turbidity  during  discharge  operations. 
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(b)  Dissolved  Uxygen.  DO  levels  near  the  discharge  sites 
could  be  temporarily  depressed  or  depleted. 

(c)  Toxic  Metals  and  Organics.  The  sediments  proposed  i 

tor  uisposal  originate  both  Irom  deposition  by  the  Mississippi  thousands 

oi  years  ago  and  irom  deposition  during  spillway  openings.  Sediments 
deposited  prior  to  industrialization  ot  the  area  would  not  contain 

unnatural  levels  ul  harmful  metals  or  organics.  However,  top  layer  > 

sediments  may  be  recent  enough  to  contain  pollutants.  During  1973-1975, 
nearly  5  million  cubic  yards  of  sediment  left  by  two  spillway  openings 
had  to  be  removed  irom  the  iloodway.  Tlierefore,  a  worst -case  approach 

to  the  chemical  quality  of  these  sediments  would  be  to  equate  them  with  • 

Mississippi  River  suspended  sediment  load.  However,  sediments  deposited 
in  the  floodway  would  average  much  larger  grain  size  than  typical  river 
suspended  sediment.  These  sand -size  particles  tend  to  be  relatively 

clean  of  pollutants.  Samples  of  floodway  sediments  taken  in  1981  * 

support  this  conclusion.  No  organics  were  detected.  Metal  data  are 

shown  in  table  I -1 .  Compared  to  Mississippi  River  sediment  levels,  only 

tile  maximum  values  for  chromium,  copper,  and  nickel  are  above  average 

river  sediment  values.  All  values  are  within  the  ranges  found  in 

Mississippi  River  sediment.  Therefore,  no  significant  impact  due  to 

release  ot  particulates  during  the  construction  would  be  expected. 

(d)  Pathogens .  Material  discharge  would  temporarily  ' 

increase  water  column  bacterial  densities.  Levels  would  return  to 

normal  before  the  affected  water  impacted  either  humans  or  oysters. 

(e)  Esthetics .  Unsightly  turbidity  plumes  would  be  ' 

caused  by  solids  placed  in  suspension  during  discharge  operations. 

These  plumes  would  not  persist  long  after  the  completion  of  construc¬ 
tion. 
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TABLE  1-1 


1981  TOXIC  METAL  DATA  BASED  ON  SEDIMENT  SAMPLES 
FROM  BONNET  CARRE'  FLOODWAY 


Toxic  Metal 


Range  In  floodway 
Sediment  (ug/g) 


Manganese 

256-381 

Iron 

13,000-24,100 

Mercury 

0.1-0. 6 

Lead 

7.7-14.0 

Z  1  nc 

40-80 

Chromium 

19-40 

Cadmium 

<0.09-0.20 

Copper 

8-19 

Nickel 

14-25 

(3)  Effects  on  Biota. 


(a)  Primary  Production,  Photosynthesis.  Some 
phytoplankton  would  be  destroyed  by  turbidity  in  areas  adjacent  to 
discharge  sites.  Localized  turbidity  Increases  adjacent  to  discharge 
sites  would  also  limit  light  penetration,  but  should  not  significantly 
affect  plio  to  s)m  thesl  s  due  to  the  short  duration  of  impact.  Increased 
nitrogen  levels  could  contribute  to  a  bloom  condition,  but  since 
construction  would  be  of  short  duration  and  nitrogen  would  be  recycled 
back  into  the  sediments,  eutrophlc  conditions  should  not  become  a 
problem . 


(b)  Sust^ension/Fil  ter  Feeders.  Filter  feeders  outside 
the  disposal  areas  would  experience  very  little  mortality  due  to 
turbidity . 


(c)  Sight  Feeders.  Impacts  on  sight  feeders  such  as 
largemouth  bass,  spotted  seatrout,  and  other  fishes  would  be 
minimal.  Turbidity  Increases  outside  of  discharge  areas  which  could 
impair  feeding  or  other  processes  would  be  very  localized,  short  term, 
and  of  no  major  consequence. 

(4)  Actions  to  Minimize  Impacts  of  Suspended 
Particulates/Turbldi ty.  Normal  sediment  control  provisions  for 
general  protection  of  the  environment  would  be  included  in  all 
construction  contract  specifications. 

d.  Contaminant  Determinations.  The  discharge  of  dredged 
material  can  change  the  chemistry  and  the  physical  characteristics  of 
the  receiving  water  at  the  disposal  site  through  the  introduction  of 
chemical  constituents  in  suspended  or  dissolved  form  (US  EPA,  1980). 
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However,  previous  studies  completed  through  the  Army  Corps  of 
Engineers  Dredged  Material  Research  Program  (DMRP),  have  concluded 
that  he  overall  potential  for  mobilization  or  release  of  constituents 
from  dredged  sediments  to  the  water  column,  in  either  dissolved  or 
suspended  form,  is  directly  associated  with  the  degree  of  physico¬ 
chemical  change  in  the  disposal  site  conditions  over  those  experienced 
in  the  predredged  sediments  (Saucier,  et  al . ,  1978). 

Of  the  many  potential  Impacts  associated  with  dredged- 
materlal  disposal  ’^ractices  Investigated  through  the  DMRP, 
mobilization,  release,  and  bloavallabillty  of  chemical  constituents 
from  contaminated  dredged  sediments  has  proven  to  be  the  overall 
concern  associated  with  Inland  and  marine  disposal  activities  in  the 
United  States.  Of  the  potential  contaminants  associated  with  bed 
sediments  in  an  aqueous  environment,  those  of  greatest  concern  in 
evaluating  potential  ecological  and/or  human  health  Impacts  associated 
with  dredged-mater lal  disposal  have  been  considered  to  be  toxic 
metals,  certain  organic  compounds,  and  blostlmulants . 

Piling  of  2.2  million  cubic  yards  of  dredged  material  along 
the  outflow  canal  north  of  Airline  Highway  to  heights  of  3-4  feet 
would  allow  much  of  the  material  to  oxidize.  Toxic  metals  adsorbed  to 
the  material  would  then  be  expected  to  mobilize  and  migrate  to  the 
adjacent  swamps  or  the  outflow  canal.  Since  these  metals  would  not  be 
expected  to  be  present  in  elevated  concentrations  (see  Section 
II.C.2.C.),  no  significant  contamination  should  result. 

Sediment  disposed  in  lake  Pontchartrain  would  remain  in  a 
reduced  physicochemical  condition;  therefore,  no  additional 
contaminant  Impacts  should  result. 
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Aquatic  Ecosystem  and  Organism  Determinations 


e  . 


(1)  Plankton  Effects.  Effects  of  turbidity  on  phytoplankton 
are  discussed  in  Paragraph  2.c.(3)(a)  on  page  1-12.  Some  zooplankton 
and  phytoplankton  would  be  destroyed  in  the  open  water  and  swamp 
disposal  areas  as  they  are  carried  to  the  bottom  by  the  dredged 
material.  Some  zooplankton  at  the  periphery  of  the  disposal  areas 
would  be  destroyed  by  turbidity.  A  minor  amount  of  plankton  would  be 
destroyed  by  fill  operations  for  recreational  areas. 

(2)  Benthos  Effects.  Effects  due  to  disposal  are  discussed 
in  Paragraph  2. a. (4)  on  page  1-6,  and  effects  due  to  turbidity  are 
discussed  in  Paragraph  2.c.(3)(b)  on  page  1-12. 

(3)  Nekton  Effects.  Most  species  would  not  be  directly 
affected  by  the  disposal  operations  since  they  would  avoid  the 
disposal  area  during  construction.  The  open-water  disposal  would 
temporarily  eliminate  some  feeding  area  for  benthic  feeders.  Effects 
of  turbidity  on  nekton  are  discussed  in  Paragraph  2.c.  (3)(c)  on  page 
1-12. 


(4)  Aquatic  Food  Web  Effects.  Some  Increases  in  littoral 
habitat  may  be  expected  adjacent  to  open-water  discharge  sites. 

Dr edged-mater lal  discharge  would  temporarily  displace  forage  fish 
species  such  as  menhaden,  bay  anchovy,  tidewater  silversides,  and 
Altantic  croaker  from  their  normal  spawning  and  feeding  areas. 
Impacts  of  disposal  on  the  food  web  are  considered  minimal. 

( 5 )  Special  Aquatic  Sites  Effects. 

(a)  Effects  on  Wetlands.  Changes  in  substrate 
elevation  would  permanently  destroy  the  wetland  qualities  of  the 
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wooHed  swamp  disposal  areas.  The  dredged  material  would  revegetate 
with  grass,  then  scrub-shrub,  and  finally  bottomland  hardwoods.  The 
material  In  the  site  near  Airline  Highway  would  be  available  to  the 
public;  so  the  area  would  be  periodically  disturbed  and  thus  remain  in 
a  scrub-shrub  or  early  success lonal  bottomland  hardwood  stage.  The 
site  near  the  lake  probably  would  succeed  to  bottomland  hardwoods 
during  the  life  of  the  project.  The  wetland  character  of  areas  filled 
for  recreational  sites  would  be  permanently  lost. 

(6)  Threatened  or  Endangered  Species.  No  effect. 

(7)  Other  Wildlife.  Wildlife  species  such  as  nutria,  swamp 
rabbit,  and  some  birds  might  benefit  because  of  the  higher  ground 
created  by  dredged-materlal  discharges.  Losses  to  wildlife  would  be 
considered  minor. 

f .  Proposed  Disposal  Site  Determinations. 

(1)  Mixing  Zone  Determinations.  No  significant  point  levels 
of  pollutants  are  anticipated.  The  small  releases  which  could  occur 
would  he  expected  to  dilute  immediately  due  to  natural  mixing. 

(2)  Determination  of  Compliance  with  Applicable  Water 
Quality  Standards.  Louisiana  water  qu.  1 Ity  standards  applicable  to 
surface  waters  near  the  proposed  discharge  sites  are  presented  In 
Table  1-2.  It  Is  anticipated  that  the  DO  standard  might  he  violated 
during  dredged-materlal  discharge.  It  is  unlikely  that  the  proposed 
construction  would  cause  violations  of  the  other  standards  listed. 

(3)  Potential  Effects  on  Human  Use  Characteristics. 

C a )  Municipal  and  Private  Water  Supply.  No  effect. 
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(b)  Recreational  and  Commercial  Fisheries.  Sport  and 
ommerc  ial  fisheries  should  not  be  significantly  impacted  by  dredged- 
aterial  discharges.  Fish  would  generally  avoid  the  disposal  areas, 
nd  thus  some  recreational  fishing  would  be  temp»rarlly  disrupted, 
ccess  for  comnierc  ial  and  recreational  fisherman  would  be  increased  by 
he  boat  launches  and  piers. 

(c)  Water-Related  Recreation.  The  only  impact  on  water 
ased  recreation  would  be  the  access  provided  by  the  recreational 
reas. 

(d)  Es the t ic s .  During  construction,  the  environment  at 
nd  near  the  proposed  disposal  sites  would  be  esthetlcally  displeasing 
o  some  individuals  due  to  noise,  turbidity,  and  unvegetated  sand  and 
lay.  Upon  cessation  of  construction,  revegetation  of  the  terrestrial 
reas  should  start  within  one  growing  season  and  continue  until 
nterrupted  by  individuals  removing  sand  or  clay. 

(e)  Parks,  National  and  Historical  Monuments,  National 
eashores.  Wilderness  Areas,  Research  Sites,  and  Similar  Preserves. 

o  effect. 


g .  Cumulative  and  Secondary  Effects  on  the  Aquatic  Ecosystem. 
emulative  effects  of  wetland  disposal  of  2.2  million  cubic  yards  and 
pen-water  and  wetland  disposal  of  1.5  million  cubic  yards  would  be 
inimal.  Much  of  the  disposed  material  would  be  removed  by  the  public 
r  washed  away  during  openings  of  the  Bonnet  Carre'  Spillway, 
emalning  dredged  material  would  eventually  settle  and  subside  back  to 
ormal  elevations.  When  the  floodway  is  opened,  material  may  be 
arrlcd  from  the  wooded  swamp  disposal  ar^’es  into  adjacent  swamp.  It 
s  not  possible  to  quantify  the  amount  of  acreage  to  be  affected,  but 


t  should  not  be  a  significant  amount.  The  construction  of  the 
utflow  channel  would  destroy  38  acres  of  open-water  areas  and  130 
cres  of  wooded  swamp. 


TABLE  1-2 

LOUISIANA  STATE  WATER  QUALITY  STANDARDS 


’araraeter 

Lake  Pontchar tr Ian  - 
West  of  Highway  11  Bridge 

'hlorldes,  mg/1 

M/A 

;ulfates,  mg/1 

N/A 

dissolved  Oxygen  mg/1 

4.0 

jH,  standard  units 

6.5  to  9.0 

Temperature,  degrees  Celsius 

35 

Total  Dissolved  Solids,  mg/1 

N/A 

AD*R152  725  MISSISSIPPI  AND  LOUISIANA  ESTUARINE  AREAS  FRESHNATER 
DIVERSION  TO  LAKE  PO.  .  <U>  ARHV  ENGINEER  DISTRICT  NEH 
ORLEANS  LA  D  L  CHEN  APR  84 

UNCLASSIFIED  F/G  13/2 


END 


3.  FINDING  OF  COMPLIANCE  FOR  THE  RECOMMENDED 

MISSISSIPPI  AND  LOUISIANA  ESTUARINE  AREAS  STUDY 
FRESHWATER  DIVERSION  TO  THE  PONTCHARTRAIN  BASIN  AND  MISSISSIPPI  SOUND 

a.  No  significant  adaptations  of  the  guidelines  (40  CFR  230)  were 
made  relative  to  this  evaluation. 

b.  The  recommended  plan  would  have  the  least  amount  of  adverse  impact 
upon  the  aquatic  ecosystems  compared  to  other  available  practical 
alternatives.  Violations  of  the  Louisiana  State  Water  Quality 
Standards  could  occur  for  DO  concentrations  in  shallow  waters  adjacent 
to  the  construction  sites.  However,  these  violations,  should  they 
occur,  would  be  highly  localized  and  of  short  duration.  Section  307 
of  the  Clean  Water  Act  has  never  been  adopted  by  the  State  of 
Louisiana. 

c.  Use  of  the  proposed  disposal  sites  would  not  harm  any  endangered 
or  threatened  species  or  their  critical  habitat  nor  violate  protective 
measures  for  any  marine  sanctuary. 

d.  The  proposed  construction  would  not  result  in  significant  adverse 
effects  on  human  health  and  welfare,  including  municipal  and  private 
water  supplies,  recreational  and  commercial  fishing,  plankton,  fish, 
shellfish,  wildlife,  and  special  aquatic  sites.  The  life  stages  of 
aquatic  organisms  and  other  wildlife  would  not  be  adversely 
affected.  Significant  adverse  effects  upon  aquatic  ecosystem  diver¬ 
sity,  productivity  and  stability;  and  recreational,  esthetic  and  eco¬ 
nomic  values  would  not  occur.  Adverse  effects  that  could  occur  as  a 
result  of  the  proposed  dredged-materlal  discharge  would  not  be  signl- 
f leant . 
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e.  Appropriate  steps  to  minimize  potential  adverse  impacts  Include 
the  use  of  dragline  dredging  in  lieu  of  hydraulic  dredging  where 
appropriate,  and  incorporation  of  provisions  for  environmental 
protection  in  contracts  for  construction. 


f.  On  the  basis  of  the  application  of  the  guidelines  (40  CFR  230), 
the  sites  designated  for  dredged-materlal  discharge  are  specified  as 
complying  with  the  requirements  of  these  guidelines  with  inclusion  o 
practical  conditions  to  minimize  pollution  or  adverse  effects  to  the 
affected  aquatic  ecosystem. 


ROBERT  C.  LEE 
Colonel,  CE 
District  Engineer 
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APPENDIX  J 

CONSISTENCY  DETERMINATION 
LOUISIANA  COASTAL  ZONE  MANAGEMENT  PROGRAM 


MISSISSIPPI  AND  LOUISIANA  ESTUARINE  AREAS  STUDY 


Report  on  Freshwater  Diversion 
to  the 

Lake  Pontchar train  Basin  and  Mississippi  Sound 
Appendix  J 

CONSISTENCY  DETERMINATION 

LOUISIANA  COASTAL  ZONE  MANAGEMENT  PROGRAM 


J.0.1.  Section  307  of  the  Coastal  Zone  Management  Act  of  1972,  16 
U.S.C.  1451  et.  seq .  requires  that  "each  Federal  agency  conducting  or 
supporting  activities  directly  affecting  the  coastal  zone  shall  conduct 
or  support  those  activities  In  a  manner  which  Is,  to  the  maximum  extent 
practicable,  consistent  with  approved  state  management  programs.”  In 
accordance  with  Section  307,  a  consistency  determination  has  been  made 
for  the  Mississippi  and  Louisiana  Estuarine  Areas  Study.  Coastal  Use 
Guidelines  were  written  in  order  to  implement  the  policies  and  goals  of 
the  Louisiana  Coastal  Resources  Program,  and  serve  as  a  sot  of 
performance  standards  for  evaluating  projects.  Compliance  with  the 
Louisiana  Coastal  Resources  Program,  and  therefore.  Section  307, 
requires  compliance  with  applicable  Coastal  Use  Guidelines.  An 
evaluation  of  the  project  relative  to  each  guideline  is  presented  in 
Section  1.  A  determination  of  the  consistency  of  the  project  with  the 
guidelines  is  in  Section  2. 
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I’FOJF CT  OFSCRI  PTION 


Ttu  Mississinr'  .nKi  IxJiilsiana  t'stuarine  Areas  Study  was  authorized  to 
i  n  ve  s  t  i  j’a  ti'  i>roblams,  needs  and  opportunities  for  improving  fish  and 
wildlife  resources  iti  and  adjacent  to  I^kes  Maurepas,  Pontchartrain  and 
liorene,  and  Chandeleur  and  Mississippi  Sounds.  The  Bonnet  Carre'  site 
would  divert  fresh  water  via  a  h.A-mile  channel  from  the  Mississippi 
kiver  into  I.ake  Pontchartrain.  The  project  would  restore  favorable 
sal  inity  rc’yimes  in  the  study  area.  Benefits  of  the  project  would  be 
decreased  wetland  deterioration,  increased  wetland  productivity,  and 
increased  productivity  of  fish  and  wildlife  resources,  particularly  the 
American  oyster.  Potential  adverse  impacts  Include  the  Introduction  of 
pollutants  and  cooler  water,  and  loss  of  618  acres  of  wooded  swamp  to 
construct  the  project. 

Section  1.  GUIDELINES 

1.  Guidelines  Applicable  to  All  Uses 

Gu idel ine  1.1:  The  guidelines  must  be  read  in  their  entirety.  Any 
profxssed  use  may  be  subject  to  the  requirements  of  more  than  one 
guideline  or  section  of  guidelines  and  all  applicable  guidelines  must  be 
complied  with. 

Res}X3iise  1.1:  Acknowledged  . 


Guidel  ine  1.2:  Conformance  wdth  applicable  water  and  air  quality  laws, 
standards  and  regulations,  and  with  those  other  laws,  standards  and 
regulations  which  have  been  Incorporated  into  the  coastal  resources  pro¬ 
gram  shall  be  deemed  in  conformance  with  the  program  except  to  the 
extent  that  these  guidelines  would  Impose  additional  requirements. 

Response  1.2:  Acknowledged. 
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Response  1.2:  Acknowledged. 


Guideline  1.3:  The  guidelines  Include  both  general  provisions 
applicable  to  all  uses  and  specific  provisions  applicable  only  to 
certain  types  of  uses.  The  general  guidelines  apply  In  all 
situations.  The  specific  guidelines  apply  only  to  the  situations  they 
address.  Specific  general  guidelines  should  be  Interpreted  to  be 
consistent  with  each  other.  In  the  event  there  is  an  Inconsistency,  the 
specific  should  prevail. 

Response  1.3:  Acknowledged. 


Guideline  1.4:  These  guidelines  are  not  intended  to  nor  shall  they  be 
Interpreted  so  as  to  result  In  an  involuntary  acquisition  or  taking  of 
property . 

Response  1.4:  Acknowledged. 


Guideline  1.5:  No  use  or  activity  shall  be  carried  out  or  conducted  in 
such  a  manner  as  to  constitute  a  violation  of  the  terms  of  a  grant  or 
donation  of  any  lands  or  waterbottoms  to  the  state  or  any  subdivision 
thereof.  Revocations  of  such  grants  and  donations  shall  be  avoided. 

Response  1.5:  Acknowledged. 


Guideline  1.6:  Information  regarding  the  following  general  factors 
shall  be  utilized  by  the  permitting  authority  in  evaluating  whether  the 
proposed  use  is  in  compliance  with  the  guidelines. 

Response  l.h:  Acknowledged. 
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Guideline  1.7:  It  is  the  policy  of  the  coastal  resources  program  to 
avoid  the  following  adverse  impacts.  To  this  end,  all  uses  and 
activities  shall  be  planned,  sited,  designed,  constructed,  operated  and 
maii'.tained  to  avoid  to  the  maximum  extent  practicable  significant : 

a.  reductions  in  the  natural  supply  of  sediment  and  nutrients  to 
the  coastal  system  by  alterations  of  freshwater  flow. 

Response  1.7a:  The  Lake  Pontchartrain  Basin  and  Mississippi  Sound 
estuarine  complex,  as  well  as  the  oyster  reefs  in  Louisiana  and 
Mississippi,  are  expected  to  benefit  from  increased  nutrient  Input 
resulting  from  the  project. 

b.  adverse  economic  impacts  on  the  locality  of  the  use  and 
affected  governmental  bodies. 

Response  1.7b:  Fresliwater  introduction  into  the  study  area  would  shift 
existing  salinity  regimes  further  seaward.  As  a  result,  some  private 
oyster  leases  in  Lake  Borgne  would  become  too  fresh  and  production  would 
be  reduced  or  eliminated  in  these  areas.  There  are  about  19,000  acres 
privately  leased  in  Lake  Borgne.  Of  this,  up  to  7,000  acres  could  be 
adversely  affected.  However,  average  annual  oyster  benefits  would  far 
outweigh  these  losses.  Nonetheless,  the  individual  leaseholders  in  the 
affected  areas  would  lose  income  from  those  areas.  In  addition,  shrimp 
fishermen  in  Lake  Pontchartrain  may  have  to  venture  further  seaward  to 
catch  brown  shrimp  during  periods  of  diversions.  Except  for  the  above, 
no  other  serious  adverse  economic  impacts  are  anticipated. 

(c.)  detrimental  discharges  of  inorganic  nutrient  compounds  into 
coastal  waters. 

Response  1.7c:  Minimal  quantities  of  nutrients  would  be  released  during 
the  construction  of  channels  by  bucket  dredging  or  later  leached  from 
the  castings.  Inorganic  nutrient  compounds  would  enter  the  Lake 
Pontchartrain  -  Borgne  Estuarine  complex  with  the  Mississippi  River 
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water  during  periods  of  diversion.  Two  macronutrients,  un-lonlzed 
ammonia  and  phosphate,  are  of  particular  concern  because  of  the  present 
high  levels  in  the  river  water.  Un-ionized  ammonia,  which  is  toxic  to 
aquatic  animals,  exceeded  the  EPA  criterion  (20  ug/1)  in  24  percent  of 

the  samples.  Phosphate,  a  nutrient  that  results  in  eutrophication, 
exceeded  the  EPA  criterion  (50  ug/1)  in  92  percent  of  the  samples.  The 
introduction  of  enriching  nutrients  into  Lake  Pontchartrain  could  foster 
more  unfavorable  conditions  than  presently  exist,  especially  during  warm 
summer  months. 

(d)  alterations  in  the  natural  concentrations  of  oxygen  in  coastal 
waters . 

Response  1.7d:  During  construction,  a  very  localized  and  temporary 
reduction  in  dissolved  oxygen  (DO)  would  occur  in  the  immediate  area  of 
the  inflow  and  outflow  channel  dredging.  The  DO  concentrations  of  the 
Mississippi  River  are  normally  above  that  necessary  to  maintain  aquatic 
populations.  It  is  anticipated  the  introduction  of  river  water  would 
not  adversely  affect,  and  in  some  instances  would  help,  the  oxygen 
concentrations  in  Lake  Pontchartrain. 

(e)  destruction  or  adverse  alterations  of  streams,  wetland,  tidal 
passes,  instiore  waters  and  wa terbot toms ,  beaches,  dunes,  barrier 
islands,  and  other  natural  biologically  valuable  areas  or  protect. ve 
coastal  features. 

Response  l./e:  Of  the  1,811  acres  required  to  construct  the  diversion 
channel  and  associated  structures,  618  acres  are  wetlands  (wooded  swamp) 
located  within  the  spillway.  In  addition  to  the  618  acres  of  wooded 
swimps,  approximately  61  acres  of  open  water  (lake  bottoms)  would  be 
disturbed  or  impacted  by  bucket  dredging  and  associated  structure 
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the  channel  and  the  presence  of  the  structure,  which  could  be  closed 
during  major  storm  events,  inland  movement  of  storm  surges  would  not  be 
a  significant  problem. 


Guideline  3.11:  All  nonnavigation  canals,  channels  and  ditches  which 
connect  more  saline  areas  with  fresher  areas  shall  be  plugged  at  all 
waterway  crossings  and  at  intervals  between  crossings  in  order  to 
compartmentalize  them.  The  plugs  shall  be  properly  maintained. 

Response  3.11:  The  diversion  structure  Itself  would  effectively  serve 
as  a  plug. 


Guideline  3.12:  The  multiple  use  of  existing  canals,  directional 
drilling  and  other  practical  techniques  shall  be  utilized  to  the  maximum 
extent  practicable  to  minimize  the  number  and  size  of  access  canals,  to 
minimize  changes  of  natural  systems  and  to  minimize  adverse  impacts  on 
natural  areas  and  wildlife  and  fisheries  habitat. 

Response  3.12:  The  most  practicable  techniques  would  be  used,  and  any 
changes  in  hydrolc^gic  regimes  would  be  for  the  benefit  of  natural  areas, 
wildlife,  ard  fisheries. 


Guidelii-e  3.13:  All  pipelines  shall  be  constructed  in  accordance  with 
parts  191,  192,  and  193  of  Title  49  of  the  Code  of  Federal  Regulations, 
as  amended,  and  in  conformance  with  the  Commissioner  of  Con;;prva  t  ion '  s 
Pipeline  Safety  Rules  and  Regulations,  and  those  safety  requirements 
established  by  I.A .  R.S.  43:408,  whichever  would  require  higher 


standards  . 


.  i.if  n.itur.il  i;ult  shoreline  must  be  traversed  for  a  nonnaviga  t  ion 
n.il,  tliey  shall  be  restored  at  least  to  their  natural  condition 
i"  ::i‘d  i,i  tel  y  un>n  completion  of  construction.  Tidal  passes  shall  not  be 
:i  r::M!:ently  widened  or  deepened  except  when  necessary  to  conduct  the 
!:s,  .  !'he  best  availahlf'  restoration  techniques  which  improve  the 
•r  ivi  rst  J  area's  ability  to  serve  as  a  shoreline  siiall  be  used. 

liesionse  l.d:  Ml  t  applicable. 

(aiid^Iine  3 .  h :  Linear  facilities  shall  be  planned,  designed,  located 
•  nui  built  using  the  best  practical  techniques  to  minimize  disruption  of 
natiaal  hydroloj’ic  and  sediment  trans(xirt  patterns,  sheet  flow,  and 
water  c|U.Tllty,  and  to  minimize  adverse  impacts  on  wetlands. 

I^t'SMue.e  3.9;  The  diversion  channels  would  minimally  impact  hydrologic 
and  si-diment  regimes.  The  project  operation  is  desig.ncd  to  modify  the 
present  reg.imes,  anti  would  improve  wetland  conditions. 

Guideline  3.10:  Linear  facilities  shall  be  planned,  designed,  and  built 
using  the  best  practical  techniques  to  prevent  bank  slumping  and 
erosion,  saltw/ater  intrusion,  and  to  minimize  the  potential  for  inland 
movement  of  sto  rrn-genera  tod  surges.  Consideration  shall  be  given  to  the 
use  of  locks  in  navigation  canals  and  channels  which  connect  more  saline 
areas  with  fresher  areas. 

I'h'sronse  3.19;  The  diversion  channels  have  been  designed  to  minimize 
bank  slumping  and  erosion  in  order  to  reduce  maintenance  dredging.  In 
a  fid  it  ion,  existing  borrow  sites  within  the  Bonnet  Carre'  Spillway 
r i g h t s-o f-wny  would  be  utilized  to  the  maximum  extent  practicable. 

Tliese  would  be  more  stable  than  newly-dredged  channels.  The  diversion  of 
fresh  water  would  restore  historical  salinities.  Due  to  the  large  size  of 
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Guideline  3.4:  To  the  maxlmuni  extent  practicable,  pipelines  shall  be 
Installed  through  the  "push  ditch"  method  and  the  ditch  backfilled. 

Respxjnse  3.4:  ito  t  applicable. 

Guideline  3.5:  Existing  corridors,  rights-of-way,  canals,  and  streams 
shall  be  utilized  to  the  maximum  extent  practicable  for  linear 
fac 11 1  ties. 

Response  3.5:  This  diversion  site  utilizes  existing  r Ights-of-way  in 
the  Bonnet  Carre'  Spillway  to  the  maximum  extent  practicable.  Existing 
borrow  pits  are  utilized  for  diversion  channels  to  the  greatest  extent 
practicable . 


Guideline  3.6:  Linear  facilities  and  allnements  shall  be,  to  the 
maximum  extent  practicable,  designed  and  constructed  to  permit  multiple 
uses  consistent  with  the  nature  of  the  facility. 

Response  3.6:  At  the  present  time,  no  other  uses  are  planned  for  the 
diversion  structures  or  channels. 


Guideline  3.7:  Linear  facilities  involving  dredging  shall  not  traverse 
or  adversely  affect  any  barrier  Island. 

Response  3.7;  Not  applicable. 


Guideline  3.R:  Linear  facilities  involving  dredging  shall  not  traverse 
beaches,  tidal  passes,  protective  reefs  or  other  natural  gulf  shoreline 
unless  no  otfier  alternative  exists.  If  a  beach,  tidal  pass,  reef  or 


f-l  7 


Response  2.6:  Not  applicable.  See  Response  2.4. 


3.  Guidelines  for  Linear  Facilities 

Guideline  3.1:  Linear  use  alinements  shall  be  planned  to  avoid  adverse 
impacts  on  areas  of  high  biological  productivity  or  irreplaceable 
resource  areas. 

Response  3.1:  Levee  construction  has  been  minimized  as  cited  in 
response  2.1.  Additionally,  channelization  has  been  minimized  to  the 
greatest  extent  practicable  through  utilization  of  previously  existing 
borrow  areas  for  diversion  channel. 


Guideline  3.2:  Linear  facilities  involving  the  use  of  dredging  or 
filing  shall  be  avoided  in  wetland  and  estuarine  areas  to  the  maximum 
extent  practicable. 

Response  3.2:  This  guideline  has  been  addressed  in  the  above  guideline 
3.1. 


Guideline  3.3:  Linear  facilities  Involving  dredging  shall  be  of  the 
minimum  practical  size  and  length. 

Response  3.3:  The  channels  would  be  constructed  to  the  minimum  size 
necessary  to  conduct  the  desired  flow. 
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Guideline  2.3:  Levees  constructed  for  the  purpose  of  developing  or 
otherwise  changing  the  use  of  a  wetland  area  shall  be  avoided  to  the 
maximum  extent  practicable. 

Response  2.3;  Levees  are  not  being  constructed  for  any  of  the  purposes 
stated  above. 

Guideline  2.4:  Hurricane  and  flood  protection  levees  shall  be  located 
at  the  non-wetland/ wetland  interface  or  landward  to  the  maximum  extent 
practicable . 

Response  2.4:  Levees  constructed  due  to  this  project  are  designed  only 
to  prevent  project-induced  flooding,  not  to  function  as  hurricane  or 
flood  protection  levees. 

Guideline  2.5:  Impoundment  levees  shall  only  be  constructed  in  wetland 
areas  as  part  of  approved  marsh  management  projects  or  to  prevent 
release  of  pollutants. 

Response  2.5:  No  impoundment  levees  would  be  constructed  in  association 
with  the  proposed  project. 

Guideline  2. ft;  Hurricane  or  flood  prevention  levee  systems  shall  be 
designed,  built  and  thereafter  operated  and  maintained  utilizing  best 
pr  i(  tiral  techniques  to  minimize  disruptions  of  existing  hydrologic 
pat  ferns,  and  the  interciiange  of  water,  beneficial  nutrients,  and 
aquatic  organisms  between  enclosed  wetlands  and  those  outside  the  levee 
system. 
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ine  1  . 1 :  These  guidelines  are  not  Intended  to  be,  nor  sluil  1 

they  be,  interpreted  to  allow  expansion  of  governmental  autlwrity  beyond 
that  established  by  R .  S .  49:213.1  through  213-21,  as  amended;  nor 
siiall  these  guidelines  be  interpreted  so  as  to  require  permits  for 
sjii^.  ifir  uses  legally  commenced  or  established  prior  to  the  effective 
data  of  the  coastal  use  permit  program  nor  to  normal  maintenance  or 
re[\iir  ol  such  uses. 

Kespfjnse  1.10:  Acknowledged. 

2.  Guidelines  for  Levees 

Guideline  2.1.  The  leveeing  of  unmodified  or  biologically  productive 
wetlands  shall  be  avoided  to  the  maximum  extent  practicable. 

Kesjionse  2.1:  The  need  for  levee  construction  has  been  greatly  reduced 
through  utilization  of  the  Bonnet  Carre'  Spillway  alinement;  therefore, 
leveeing  of  wetlands  has  been  avoided  to  the  maximum  extent  practicable. 

(Guideline  2.2:  Levees  shall  be  planned  and  sited  to  avoid  segmentation 
of  well  and  areas  to  the  maximum  extent  practicable. 

Kesfxjiise  2.2:  The  small  portions  of  levee  needed  to  construct  the 

pro  iec  t  must  be  located  as  prescribed  in  order  to  implement  the  proposed 

project.  IJo  significant  wetland  segmentation  would  occur. 


Guideline  1.8:  In  those  guidelines  in  which  the  modifier  "maximum 
extent  practicable"  is  used,  the  proposed  use  is  in  compliance  with  the 
guideline  if  the  standard  modified  by  the  term  is  complied  with.  If  the 
modified  standard  is  not  complied  with,  the  use  will  be  in  compliance 
with  the  guideline  if  the  permitting  authority  finds,  after  a  systeinatlc 
consideration  of  all  pertinent  information  regarding  the  use,  the  site 
and  the  impacts  of  the  use  as  set  forth  in  guideline  1.6,  and  a 
balancing  of  their  relative  significance,  that  the  benefits  resulting 
from  the  proposed  use  would  clearly  outweigh  the  adverse  Impacts 
resulting  from  noncompliance  with  the  modified  standard  and  there  are  no 
feasible  and  practicable  alternative  locations,  methods  and  practices 
for  the  use  that  are  in  compliance  with  the  modified  standard  and: 

(a)  significant  public  benefits  will  result  from  the  use,  or; 

(b)  the  use  would  serve  Important  regional,  state  or  national 
interests,  including  the  national  interest  in  resources  and  the  siting 
of  facilities  in  the  coastal  zone  identified  in  the  coastal  resources 
program,  or; 

(c)  the  use  is  coastal  water  dependent. 

Res  ponse  1.8:  Acknowledged. 


Guideline  1.9:  Uses  shall  to  the  maximum  extent  practicable  he  designed 
and  carried  out  to  permit  multiple  concurrent  uses  which  are  appropriate 
for  the  location  and  to  avoid  unnecessary  conflicts  with  other  uses  in 
the  vicinity. 

Response  1.9;  Acknowledged. 
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ilesj-iQiise  1.7q:  One  playground  located  adjacent  to  the  existing  spillway 
levee  would  be  destroyed.  In  conjunction  with  the  project,  additional 
recreational  access  is  planned.  Recreational  hunting  value  of  the 
marshes  would  be  preserved  due  to  the  slight  reduction  in  marsh  loss 
attributable  to  the  project. 

(r)  adverse  disruptions  of  coastal  wildlife  and  fishery  migratory 
pa  t  ter  ns  . 

Re spo nse  1 . 7r  :  The  project  would  not  adversely  disrupt  any  wildlife  or 
fishery  migratory  patterns.  However,  freshwater  introduction  could 
limit  tfie  extent  of  Inland  migration  of  some  species  into  Lake 
Pontchar train. 

(s)  land  loss,  erosion  and  subsidence. 

Response  1.7s:  The  project  is  designed  to  help  reduce  land  loss, 
erosion,  and  subsidence. 

(t)  increases  in  the  potential  for  flood,  hurricane  or  other  storm 
damage,  or  Increases  in  the  likelihood  that  damage  will  occur  from  such 
hazards . 

Response  1.7t:  The  project  would  not  increase  the  flood,  hurricane,  or 
storm  damage  potential. 

(u)  reductions  in  the  long-term  biological  productivity  of  the 
coastal  ecosystem. 

Response  1.7u:  The  project  would  increase  long-term  productivity 
through  introduction  of  nutrients  into  the  Lake  Pontchar train  - 
Borgne  Estuarine  Complex,  as  well  as  slightly  reduce  the  rate  of  wetland 
loss . 
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Corps  regulations,  any  cultural  resource  determined  eligible  for 
inclusion  Into  the  National  Register  and  determined  to  be  adversely 
affected  by  the  project  would  be  either  avoided,  protected,  or  mitigated 
by  data  recovery. 

(o)  fostering  of  detrimental  secondary  impacts  In  undisturbed  or 
biologically  highly  productive  wetland  areas. 

Response  1 .7o:  Secondary  effects  of  this  project  are  related  to  dianges 
In  hydrologic  regimes.  Presently  existing  salinity  regimes  and 
therefore  aquatic  habitats  would  he  shifted  in  response  to  the 
freshwater  Introduction.  The  shifts  could  result  In  temporary  Isolation 
of  some  aquatic  species  from  normal  spawning,  nursery,  and  feeding 
areas.  While  most  of  these  changes  can  be  tolerated  by  the  more  mobile 
species,  the  benthic  organisms  could  be  adversely  affected.  The 
increased  quantities  of  pesticides,  heavy  metals,  and  other  Industrial 
v/astes  might  hloaccumulate  and  Impact  upper  level  animals  in  the  food 
chain,  especially  predatory  birds  and  mammals. 

(p)  adverse  alteration  or  destruction  of  unique  or  valuable 
habitats,  critical  habitat  for  endangered  species.  Important  wildlife  or 
fishery  breeding  or  nursery  areas,  designated  wildlife  management  or 
sanctuary  areas,  or  forestlands. 

Response  1 .7p:  The  project  would  not  adversely  impact  any  such  areas, 
and  should  improve  the  habitat  value  in  many  areas. 

(q)  adverse  alteration  or  destruction  of  public  parVs,  shoreline 
access  points,  public  works,  designated  recreation  areas,  scenic  rivers, 
or  other  areas  of  public  use  and  concern. 


and  immediate  receiving  areas.  Concentration  of  suspended  and  dissolved 
fractions  would  become  progressively  less  with  distance  from  the  river 
due  to  dilution. 

Agricultural  chemicals,  particularly  the  chlorinated  pesticides,  are 
frequently  detected  in  the  river;  however,  data  Indicate  decreasing 
trends  in  EPA  ambient  water  critieria  exceedance  for  the  persistant 
chlorinated  pesticides  -  DDT,  endrin,  and  dieldrin.  Because  the 
production  and  use  of  these  compounds  has  been  banned  or  severely 
restricted.  Introduction  of  significant  quantities  to  the  estuarine 
areas  is  unlikely.  However,  the  potential  effects  of  long-term  exposure 
of  bioaccumulator  organisms  to  trace  quantities  are  not  known. 

Available  data  on  the  range  of  concentrations  and  frequency  of 
occurrence  of  volatile  and  semlvolatlle  organics  in  the  river  are 
sparse;  consequently,  no  firm  conclusions  can  be  drawn  from  their 
examination.  Tr ichloromethane  (chloroform)  has  been  detected  in  the 
river  at  concentrations  ranging  from  1  to  90  ug/1  and  bromodi- 
chloromethane  has  been  detected  at  concentrations  up  to  20  ug/1. 

Although  the  potential  for  a  significant  introduction  of  organics  into 
estuarine  areas  exists,  the  volatility  of  these  reduces  the  probability 
of  serious  Impacts. 

(n)  adverse  alteration  or  destruction  of  archeological, 
historical,  or  other  cultural  resources. 

Response  1 . 7n :  No  cultural  resources  or  National  Register  properties 
are  presently  recorded  within  the  direct  construction  rlghts-of-way  of 
the  recommended  plan.  However,  a  cultural  resources  survey  of  the  study 
area  has  not  yet  been  completed.  Upon  completion  of  the  cultural 
resources  survey,  results  will  be  coordinated  with  the  Louisiana  State 
Historic  Preservation  Officer.  In  accordance  with  Federal  law  and 


to  the  maintenance  of  aquatic  life,  while  restricting  the  extent  and 
duration  of  the  excursions  over  that  average  to  levels  which  would  not 
cause  harm.  The  maximum  value,  which  Is  derived  from  acute  toxicity 
data,  Is  intended  to  prevent  significant  risk  of  adverse  Impacts  to 
organisms  exposed  to  concentration  above  the  24-hour  average. 

Comparison  of  measured  concentrations  of  selected  trace  metals  In  the 
Mississippi  River  with  EPA  aquatic  life  saltwater  criteria  Implies 
potentially  significant  problems  due  to  recurrently  high  concentrations 
of  copper,  zinc,  mercury,  nickel,  and  cadmium.  Data  covering  a  9-year 
period  of  record  Indicate  that  27  percent  of  254  samples  collected  had 
copper  concentrations  In  excess  of  the  EPA  criterion  not  to  be  exceeded 
at  any  time.  Ninety-six  percent  of  these  samples  had  copper 
concentrations  which  exceeded  the  EPA  24-hour  average  criterion.  Eight 
percent  of  265  samples  collected  over  an  8-year  period  had 
concentrations  of  zinc  which  exceeded  the  EPA  maximum  saltwater 
criterion  for  the  protection  of  aquatic  life.  However,  62  percent  of 
those  samples  had  mercury  concentrations  which  exceeded  the  EPA  24-hour 
average  criterion.  None  of  the  152  samples  collected  between  1975  and 
]980  had  nickel  concentrations  in  excess  of  the  EPA  maximum  criterion; 
however,  56  percent  of  those  samples  had  nickel  concentrations  that 
exceeded  the  24-hour  average  criterion.  Similarly,  none  of  the  340 
samples  collected  from  1973  through  1980  had  cadmium  concentrations  in 
excess  of  the  EPA  maximum  saltwater  criterion,  but  16  percent  of  those 
samples  had  cadmium  concentrations  which  exceeded  the  24-hour  average 
cr iter  ion. 

Comparison  of  criterion  exceedance  in  the  prospective  receiving  areas  to 
that  of  the  river  Indicates  comparable  percentage  exceedances  for 
copper,  but  significantly  higher  exceedance  ratios  for  nickel,  mercury, 
zinc,  and  cadmium  in  the  river.  Portions  of  the  metals  and  other  toxic 
substances  would  settle  out  with  sediment  particles  in  the  sediment  trap 


(l)  reductions  or  blockage  of  water  flow  or  natural  circulation 
patterns  within  or  into  an  estuarine  system  or  a  wetland  forest. 

Resn-iiise  1.71:  As  designed,  the  input  of  Mississippi  River  water  into 
the  l^ke  Pon  tchar  tra  in  Basin  and  Mississippi  Sound  would  shift  the 
iscjhdlincs  seaward  during  the  period  of  diversion.  Natural  circulation, 
especially  tidal  flow,  would  still  occur,  but  the  water  would  be  of  a 
reduce  i  salinity. 

(m)  discharges  of  pathogens  or  toxic  substances  into  coastal 
wa  ter  s . 

Response  1.7m:  The  waters  diverted  from  the  Mississippi  River  could 
contain  high  quantities  of  pathogens.  Fecal  coliform  densities  in  the 
river  are  high.  The  observed  median  of  506  organisms/100  ml  in  the 
river  far  exceeds  the  state  standard  for  shellfish  harvesting  of  lA 
organisms/100  ml .  As  the  introduced  water  flows  into  Lake 
Pontchar train,  natural  die-off,  dilution,  sedimentation,  and  the 
bacteriocidal  effect  of  increasing  salinities  would  reduce  fecal 
coliform  densities  before  reaching  shellfish  harvesting  areas.  It 
appears  that  there  would  be  no  increased  risk  of  disease  due  to 
consumption  of  raw  or  partially  cooked  shellfish.  Because  there  would 
be  extensive  monitoring  of  the  Mississippi  River  and  receiving  areas, 
flow  could  be  reduced  from  the  control  structure  or  certain  shellfishing 
areas  closed  if  deemed  necessary. 

The  EPA  criteria  specify  pollutant  concentrations  which,  if  not 
exceeded,  should  protect  most,  but  not  necessarily  all,  aquatic  life. 
These  criteria  specify  both  maximum  and  24-hour  average  values.  The 
two-number  criterion  is  intended  to  describe  the  highest  average  ambient 
water  concentration  which  would  produce  a  water  quality  generally  suited 
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(h)  detrimental  changes  In  existing  salinity  regimes. 


Response  1.7h:  The  project  is  designed  to  restore  favorable  salinities 
in  the  Lake  Pontchar  train  -  Borgne  Estuarine  Com-'l  ex  and  Chandeleur  and 
Mississippi  Sound.  It  is  expected  that  reestablishing  these  salinity 
regimes  would  be  extremely  beneficial  to  estuarine  organisms, 
particularly  the  American  oyster. 

(i)  detrimental  changes  in  littoral  and  sediment  transport 
processes . 

Response  1.71:  The  Introduction  of  fresh  water  would  have  a  minimal 
impact  on  the  littoral  and  sediment  transport  process. 

(j)  adverse  effects  of  cumulative  Impacts. 

Response  1.7j:  The  adverse  cumulative  impacts  of  the  project  would  be 

negl iglble . 

(k)  detrimental  discharges  of  suspended  solids  into  coastal 
waters,  including  turbidity  resulting  from  dredging. 

Response  1.7k:  Bottom  disturbance  and  effluent  from  dredging  would 
contain  minimal  quantities  of  suspended  solids,  and  would  be  of  a  short¬ 
term  duration  during  project  construction.  Project  operation  would 
result  in  the  discharge  of  suspended  solids  from  the  Mississippi  River 
into  the  Lake  Pn  ntchar  t  ra  i  n  -  Borgne  Estuarine  Complex.  It  appears  that 
insufficient  sediment  would  be  transported  to  promote  marsh  building. 

The  amount  of  suspended  sediment  entering  the  receiving  waters  of  I^ake 
Pontchar  train  would  be  greatly  reduced  as  a  result  of  the  sediment  trap 
feature  included  in  the  proposed  project. 
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placempnt.  Wetland  impacts  have  been  minimized  to  the  maximum  extent 
possible  by  confining  diversion  channels  to  existing  borrow  pits  and 
spillway  right-of-way. 


r. 


« 
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(f)  adverse  disruption  of  existing  social  patterns. 

Response  1.7f:  The  Bonnet  Carre'  plan  would  cause  adverse  social 
impacts  resulting  largely  from  relocation  requirements,  additional  noise 
during  construction,  and  relocation  of  some  Important  marine  fishery 
species  such  as  hrown  shrimp,  spotted  sea  trout,  and  red  drum  In  Lake 
Pontchartraln,  particularly  during  diversion  periods.  An  estimated  69 
structures  between  the  spillway  and  the  Little  Cypsy  Electric  Generating 
Station  would  require  relocation. 

(g)  alterations  of  the  natural  temperature  regime  of  coastal 
waters. 

Response  1 .7g:  Increased  turbidity  would  result  In  slightly  raised 
water  temperatures  near  the  diversion  channels  during  construction.  The 
effect  would  be  very  local  and  temporary,  because  most  of  the  sediment 
would  fall  out  or  be  captured  In  the  cast  and  stacked  material. 
Diversions  would  occur  from  March  through  November,  with  varying 
magnitudes  of  flow.  The  temperature  differential  between  the  river  and 
Lake  Pontchartraln  varies  depending  on  the  month  of  the  year.  The  most 
significant  temperature  differences  would  occur  from  March  through  May 
when  the  difference  in  river  and  lake  temperatures  might  average  6°  to 
10°C.  It  Is  anticipated  that  any  adverse  Impacts  due  to  these 
temperature  differences  would  be  experienced  primarily  adjacent  to  the 
diversion  outfall. 
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Res^1onse  3.13:  Not  applicable. 


(ai  ide  H  ne  3.14:  i\reas  dredged  for  linear  facilities  shall  be  backfilled 
or  otherwise  restored  to  the  pre-existing  conditions  upon  cessation  of 
use  for  navigation  purposes  to  the  maximum  extent  practicable. 

Response  3.1  A:  Not  applicable. 

Cuideline  3.15:  The  best  practical  techniques  for  site  restoration  and 
revegetation  shall  be  utillEed  for  all  linear  facilities. 

Response  3.15:  Not  applicable. 

Guideline  3.16:  Confined  and  dead  end  canals  shall  be  avoided  to  the 
maximum  extent  practicable.  Approved  canals  must  be  designed  and 
constructed  using  the  best  practical  techniques  to  avoid  water 
stagnation  and  eutrophication. 

Re spo nse  3.16:  Not  applicable. 

4.  Guidelines  for  Dredged  Spoil  Deposition 

Guideline  4.1:  Spoil  shall  be  deposited  utilizing  the  best  practical 
techniques  to  avoid  disruption  of  water  movement,  flow,  circulation  and 
q  ual  i  ty  . 

Re  spo  nse  4.1:  Dredging  and  associated  dredged  material  deposition  has 
been  minimized  to  the  greatest  extent  practicable  as  noted  in  responses 
2.1  and  3.1.  Placement  of  dredged  material  would  be  temporary  and  done 
in  such  a  way  so  as  not  to  Interfere  with  water  flow  or  movement.  It  is 


.1-20 


proposed  that  material  produced  from  structure  placement  and  connecting 
channel  construction  be  utilized  in  the  guide  levee  reallnement- 

Guideline  4.2:  Spoil  should  be  used  beneficially  to  the  maximum  extent 
practicable  to  improve  productivity  or  create  new  habitat,  reduce  or 
compensate  for  environmental  damage  done  by  dredging  activities,  or 
prevent  environmental  damage.  Otherwise,  existing  spoil  disposal  areas 
or  upland  disposal  shall  be  utilized  to  the  maximum  extent  practicable 
rather  than  creating  new  disposal  areas. 

Response  A. 2:  Material  from  the  channels  would  be  used  as  noted  in 
response  A.l.  Environmental  damages  would  be  reduced  to  the  maximum 
extent  practicable. 

Guideline  A. 3:  Spoil  shall  not  be  disposed  of  in  a  manner  which  could 
result  in  the  impounding  or  draining  of  wetlands  or  the  creation  of 
development  sites  unless  the  spoil  deposition  is  part  of  an  approved 
levee  or  land  surface  alteration  project. 

Response  A. 3:  Dredged  material  would  not  be  used  for  Impounding  or 
draining  wetlands.  Some  material  W)uld  be  removed  by  sand  haulers  to  be 
utilized  in  adjacent  developed  areas  outside  of  the  spillway. 

Guideline  A. A:  Spoil  shall  not  be  disposed  of  on  marsh,  known  oyster  or 
clam  reefs  or  in  areas  of  submersed  vegetation  to  the  maximum  extent 
practicable . 

Response  A. A:  Dredged  material  would  not  be  placed  on  any  of  the  above. 
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Cuidel  Ine  4.5:  Spoil  shall  not  be  disposed  of  In  such  a  manner  as  to 
create  a  hindrance  to  navigation  or  fishing,  or  hinder  timber  growth. 

Resiwnse  4.5:  Dredged  material  would  not  create  a  hindrance  to 
navigation,  fishing,  or  timber  growth. 

Guideline  4 . h :  Spoil  disposal  areas  shall  be  designed  and  constructed 
and  maintained  using  the  best  practical  techniques  to  retain  the  spoil 
at  the  site,  reduce  turbidity,  and  reduce  shoreline  erosion  when 
ap  pro  pr la  te . 

Response  4.6:  Because  material  would  be  moved  quickly  from  the  disposal 
site  and  utilized  as  noted  in  response  4.1,  it  is  not  expected  that 
erosion  and  turbidity  would  be  a  long-term  impact. 

Guideline  4.7:  The  alienation  of  state-owned  property  shall  not  result 
from  spoil  deposition  activities  without  the  consent  of  the  Department 
of  Natural  Resources. 

Response  4.7:  No  state-owned  property  would  be  alienated. 

5.  Guidelines  for  Shoreline  Modifications 

Not  applicable. 

6.  Guidelines  for  Surface  Modifications 

Not  applicable. 
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7.  Guidelines  for  Hydrologic  and  Sediment  Transport  Modifications 

Guideline  7.1;  The  controlled  diversion  of  sediment-laden  water  to 
initiate  new  cycles  of  marsh  building  and  sediment  nourishment  shall  be 
encouraged  and  utilized  whenever  such  diversion  will  enhance  the 
viability  and  productivity  of  the  outfall  area.  Such  diversions  shall 
incorporate  a  plan  for  monitoring  and  reduction  and/or  amelioration  of 
the  effects  of  pollutants  present  in  the  freshwater  source. 

Response  7.1;  Suspended  sediment  concentrations  in  the  Mississippi 
River  are  variable,  depending  on  flow.  During  the  diversion  season 
(March  -  November),  under  project  design  conditions,  the  suspended 
sediment  in  the  river  at  the  point  of  diversion  would  range  from  about 
30  to  440  mg/1  and  would  average  approximately  330  mg/1.  The  sand 
fraction  of  the  suspended  material  being  diverted  is  expected  to  be 
approximately  30  percent  and  would  be  deposited  into  the  sediment 
trap.  Assuming  these  concentrations,  it  is  predicted  that  approximately 
2.1  million  tons  of  suspended  silt  and  clay  would  be  diverted  during  a 
typical  diversion  season.  A  minor  portion  of  this  amount  would  be 
deposited  into  the  conveyance  channel. 

Because  of  the  potential  for  introducing  pollutants  from  the  Mississippi 
River,  a  water  quality  sampling  program  is  a  vital  component  of  the 
project.  The  sampling  program,  which  would  involve  water,  sediment,  and 
tissue  samples,  would  consist  of  three  stages:  the  first  would  be  3 
years  of  pre-diversion  data  to  supplement  the  current  data  base;  the 
second  would  consist  of  an  intensive  study  during  the  first  4  years 
after  diversion;  and  the  third  stage  would  be  a  permanent  program  based 
on  the  needs  determined  by  the  second  stage.  Sample  sites  would  include 
the  diversion  structures  and  selected  sites  in  Lake  Pontchartrain  and 
other  receiving  areas. 


Guideline  7.2:  Sediment  deposition  systems  may  be  used  to  offset  land 
loss,  to  create  or  restore  wetland  areas  or  enhance  building 
c  liarac  ter  ist  ics  of  a  development  site.  Such  systems  shall  only  be 
utilized  as  part  of  an  approved  plan.  Sediment  from  these  systems  shall 
only  be  discharged  in  the  area  that  the  proposed  use  is  to  be 
accompi i shed . 

Re spo nse  7.2:  See  Response  7.1. 


Guideline  7.3;  Undesirable  deposition  of  sediments  in  sensitive  habitat 
or  navigation  areas  shall  be  avoided  through  the  use  of  the  best 
preventive  techniques. 

Response  7.3:  Deposited  sediments  should  not  Impact  any  sensitive 
habitat  or  navigational  areas.  The  sediment  trap  incorporated  in  the 
project  design  slwuld  minimize  sediment  discharge  into  the  receiving 
waters  of  Lake  Pontchar train.  It  is  not  expected  that  malntainance 
dredging  would  be  necessary  to  maintain  design  flow  in  the  channel. 
Localized  deposition  should  be  minimized  in  the  outflow  channel  by  the 
sedimentation  trap  feature.  Periodic  maintenance  dredging  of  the 
sediment  trap  would  be  necessary. 


Guideline  7.4:  The  diversion  of  freshwater  through  siphons  and 
controlled  conduits  and  channels,  and  overland  flow  to  offset  saltwater 
intrusion  and  to  Introduce  nutrients  into  wetlands  shall  be  encouraged 
and  utilized  whenever  such  diversion  will  enhance  the  viability  and 
productivity  of  the  outfall  area.  Such  diversions  shall  Incorporate  a 
plan  for  monitoring  and  reduction  and/or  amelioration  of  the  effects  of 
pollutants  present  in  the  freshwater  source. 
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Response  7.4:  The  purpose  of  the  project  Is  to  introduce  fresh  water 
and  nutrients  to  ameliorate  saltwater  intrusion  which  has  occurred  in 
the  area.  A  monitoring  program  would  be  conducted  to  analyze  the  water, 
sediment,  and  fish  and  wildlife  tissue  quality  as  was  addressed  in 
guideline  7.1. 

Guideline  7.5:  Water  or  marsh  management  plans  shall  result  in  an 
overall  benefit  to  the  productivity  of  the  area. 

Response  7.5:  The  project  would  result  in  increased  productivity 
through  nutrient  introduction  and  the  creation  of  optimum  salinities  for 
fish  and  wildlife  production.  Approximately  4,200  acres  of  marsh  and 
6,400  acres  of  wooded  swamp  would  be  saved  by  the  diversion  over  the 
project  life. 

Guideline  7.6:  Water  control  structures  shall  be  assessed  separately 
based  on  their  individual  merits  and  Impacts  and  in  relation  to  their 
overall  water  or  marsh  management  plan  of  which  they  are  a  part. 

Response  7.6:  The  diversion  structure  at  the  Bonnet  Carre'  Spillway  was 
assessed  separately,  and  was  found  to  be  beneficial  in  adding  nutrients 
and  modifying  the  salinity  regime  to  provide  conditions  more  conducive 
to  fish  and  wildlife  production,  particularly  the  American  oyster. 

Guideline  7.7:  Weirs  and  similar  water  control  structures  shall  be 
designed  and  built  using  the  best  practical  techniques  to  prevent  "cut 
arounds,"  permit  tidal  exchange  in  tidal  areas,  and  minimize  obstruction 
of  the  migration  of  aquatic  organisms. 


ResfX)nse  7.7:  The  control  structures  would  be  designed  with  the  best 
techniques  available,  and  would  not  Impact  the  migration  of  aquatic 
organisms.  Tidal  exchange  would  still  occur,  but  the  salinities  of  the 
water  would  be  reduced. 


Guideline  7.8:  Impoundments  which  prevent  normal  tidal  exchange  and/or 
the  migration  of  aquatic  organisms  shall  not  be  constructed  in  brackish 
and  saline  areas  to  the  maximum  extent  practicable. 

Response  7.R:  Not  applicable. 

Guideline  7.9:  Withdrawal  of  surface  and  ground  water  shall  not  result 
in  saltwater  intrusion  or  land  subsidence  to  the  maximum  extent 
prac  ticable . 


Response  7.9: 


Not  applicable. 


8.  Guidelines  for  Disposal  of  Wastes 
Not  applicable. 


9.  Guidelines  for  Uses  that  Result  in  the  Alteration  of  Waters  Draining 
into  Coastal  Waters 

Not  applicable. 


10.  Guidelines  for  Oil,  Gas,  and  Other  Mineral  Activities 
Not  applicable. 
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Section  2.  CONSISTENCY  DETERMINATION 


Based  on  this  evaluation,  the  New  Orleans  District  of  the  US  Army  Corps 
of  Engineers  has  determined  that  Implementation  of  the  proposed  plan  for 
freshwater  diversion  to  the  Lake  PDntchartraln  Basin  and  Mississippi 
Sound  Is  consistent,  to  the  maximum  extent  practicable,  with  the  State 
of  Louisiana's  approved  Coastal  Zone  Management  Program. 
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MISSISSIPPI  AND  LOUISIANA  ESTUARINE  AREAS 


Report  on  Freshwater  Diversion 

to 

Lake  Pontchar train  Basin  and  Mississippi  Sound 

Appendix  K 

FRESHWATER  DIVERSION  STRUCTURE 
OPERATION  CRITERIA 

AND 

COMPREHENSIVE  MONITORING  SYSTEM 

K.O.l.  This  appendix  contains  information  on  the  operation  criteria 
and  monitoring  system  required  for  operating  the  Bonnet  Carre' 
freshwater  diversion  structure.  Section  1  of  the  appendix  is  a  synopsis 
of  the  operation  criteria  for  freshwater  diversion.  Section  2  is  a 
discussion  of  the  recommended  operating  scheme  for  freshwater  diversion 
structures.  Section  3  is  a  description  of  the  planned  monitoring 
system. 
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Section  1.  GENERAL  OVERVIEW  OF  OPERATIONAL  CRITERIA 


Although  operation  of  the  project  will  be  a  non-Federal 
responsibility,  the  Corps  of  Engineers  will  take  a  leadership  role  in 
iuipiementing  the  comprehensive  monitoring  system.  As  part  of  the 
operation  of  the  project,  the  Corps  of  Engineers  and  the  non-Federal 
sponsors  will  be  required  to  establish  a  two-state  interagency  advisory 
group  to  participate  in  governing  structure  operation.  This  group 
should  Include  local,  parish,  state,  and  Federal  people  who  have  expert 
knowledge  of  the  multiple  needs  of  fish  and  wildlife  resources,  water 
quality  and  supply,  navigation,  and  flood  control.  In  addition,  people 
would  be  Included  in  the  group  to  represent  sport  and  commercial  fish 
and  wildlife  Interest.  The  sponsor  must  also  maintain  a  comprehensive 
monitoring  system  to  collect  hydrological,  water  quality,  and  biological 
data  essential  for  determining  the  best  use  of  diverted  water.  The 

design  and  conduct  of  the  long  term  monitoring  system  will  be  determined 
by  the  New  Orleans  District  with  the  cooperation  of  the  advisory  group 
after  the  postconstruction  monitoring  phase  is  completed.  The  sponsor 
will  provide  timely  reports  containing  collected  data  and  analysis  of 
structure  operation  and  results  to  the  New  Orleans  District.  The 
district  will  review  the  reports  to  determine  whether  the  structure 
operation  manual  should  be  modified  to  obtain  maximum  benefits. 

K.1.2.  Establishing  workable  operational  criteria  is  a  key  element  in 
the  success  of  any  freshwater  diversion  structure.  Because  operating 
conditions  will  vary  from  year  to  year,  a  flexible  plan  will  be  required 
to  operate  the  structure  on  a  month-to-month  basis.  Thus,  it  is 
premature  to  establish  specific  opertional  plans  at  this  time. 

K.1.3.  Maintaining  the  optimal  salinity  regime  in  the  St.  Bernard 
marshes  should  be  the  goal  in  the  Lake  Pontchartral n  Basin  and 
Mississippi  Sound.  Therefore,  the  key  parameter  governing  operation  of 


the  structures  would  be  salinity.  However,  water  quality  as  well  as 
biological  information  such  as  impacts  of  cooler  river  water  on 
juveniles  of  certain  estuarine-dependent  organisms  would  play  a  role  in 
structure  operation.  The  timing  and  duration  of  the  releases  of  fresh 
water  must  be  closely  coordinated  with  the  migration  of  the  juveniles 
into  the  estuaries.  Water  quality  and  biological  monitoring  programs  of 
Federal,  state,  parish,  and  local  monitoring  systems  could  be  used. 
However,  these  programs  must  be  examined  in  detail  and  supplemented  to 
provide  required  information.  Sampling  locations,  frequencies,  and 
parameters  of  existing  programs  may  need  to  be  modified  and  expanded. 
Operation  of  the  project  will  not  occur  until  several  years  in  the 
future  and  conditions  are  constantly  changing.  Therefore,  the 
monitoring  programs  should  be  designed  in  detail  during  advanced 
engineering  and  design  studies. 
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Sect  io  n  2  . 


OPERATING  SCHEME  FOR  FRESHWATER  DIVERSION  STRUCTURE 


I NTRODUCTION 

K.2.1.  Operation  of  a  freshwater  diversion  structure  uould  pose  a 
complex  water  management  problem.  The  complexity  stems  from  two  areas 
of  uncertainty.  First,  predicting  ambient  conditions  would  be 
problematic  since  such  predictions  would  involve  long-range  estimates  of 
national,  regional,  and  local  weather.  Second,  the  current  ability  to 
relate  the  quantities,  dimensions,  and  time  distribution  of  diversions 
to  estuarine  health  and  productivity  is  quite  elementary.  Therefore, 
operational  procedures  established  at  the  outset  must  be  considered  as  a 
point  of  departure  from  which  successive  refinements  would  emerge  as 
experience  grows. 

OPERATING  SCHEME 

K.2.2.  A  comprehensive  monitoring  system  would  be  established  to 
provide  water  quality,  biological,  and  hydrological  data  that  the 
advisory  group  would  use  in  determining  the  operating  scheme  for  the 
freshwater  diversion  structure.  The  group  would  use  water  quality  data 
to  reduce  the  possibility  of  substances  entering  receiving  areas  in 
quantities  that  would  adversely  affect  fish  and  wildlife.  With  the 
biological  data,  the  group  would  identify  fish  and  wrlldlife  resource 
responses  to  the  diverted  freshwater.  The  group  would  use  a  linear 
regression  model  that  expresses  salinity  as  a  function  of  freshwater 
Inflows  to  the  basin  (Appendix  C,  Engineering  Investigations)  to 
forecast  salinity  and  compute  the  required  supplemental  flows.  The 
comprehensive  monitoring  system  is  discussed  in  detail  in  Section  3  of 
this  appendix. 


I 


K.2.3.  Each  January,  results  of  the  previous  year's  operation  and 
salinity  and  discharge  data  from  the  previous  month  could  be  used  to 
project  the  basin  vater  status  before  beginning  the  new  year's  opera¬ 
tion.  At  mid-month,  recently  collected  data  (salinity,  discharge,  etc.) 
could  be  used  to  adjust  releases  to  meet  the  predicted  water  need  for 
the  balance  of  the  month.  This  boot-strap  operation  would  continue 
through  the  year.  Environmental  data  collection  would  continue  all  year 
to  assess  success  of  that  year's  operation. 

K.2.4.  Particular  attention  would  be  paid  to  months  when  heavy 
rainfall  occurs  In  the  Lake  Pontchar train  and  Pearl  River  basins. 

During  these  months,  supplemental  flows  would  be  adjusted  so  that  the 
area  is  not  over  freshened  by  the  supplemental  flow.  If  rainfall  heavy 
enough  to  over  freshen  the  area  occurs  during  diversion,  the  structure 
would  be  closed. 

K.2.5.  When  salinities  are  predicted  to  be  greater  than  desired, 
supplemental  flows  would  be  diverted  based  on  computations  and 
refinements  to  the  linear  regression  model.  If  salinities  are  predicted 
to  be  less  than  desired,  supplemental  flows  would  be  decreased  or 
halted.  Refining  the  operation  to  determine  the  proper  quantities  of 
freshwater  to  be  released  and  the  appropriate  timing  of  the  release,  and 
correctly  interpreting  the  field  and  discharge  data  would  come  through 
actual  operation,  data  collection,  and  analysis. 
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S.H'tion  3.  COMPREHENSIVE  MONITORING  SYSTEM 

INTRODl'CTION 


K.3.!.  An  Intricate  network  of  hydrological,  water  quality,  and 
biological  iTKonitoring  would  be  established  as  part  of  the  freshwater 
diversion  project.  Existing  data  collection  facilities  would  be  used  to 
the  maximum  extent  practicable.  The  network  monitoring  system  would  be 
designed  in  detail  for  the  freshwater  diversion  project  during  advanced 
engineering  and  design  studies. 

K.3.2.  The  network  monitoring  system  would  comprise  three  major 
elements:  a  water  quality  monitoring  program,  a  biological  monitoring 
program,  and  a  hydrological  monitoring  program  to  assist  in  operating 
the  control  structure  during  the  life  of  the  project.  Under  the  US  Army 
Corps  of  Engineers  auspices,  an  intensive  water  quality  and  biological 
monitoring  program  would  be  conducted  for  three  years  prior  to  construc¬ 
tion  of  the  project  and  in  the  four  years  in  which  the  freshwater  is 
diverted  subsequent  to  construction.  The  purpose  of  the  programs  would 
be  to  determine  and  verify  beneficial  and  adverse  impacts  of  fresh  water 
on  water  quality,  estuarine  habitats,  and  fish  and  wildlife  resources. 
Water  quality  and  biological  data  gathered  three  years  prior  to 
construction  would  be  used  to  establish  base  conditions.  Part  of  the 
preconstruction  monitoring  program  would  Involve  coordination  with  other 
Federal,  state,  parish,  and  local  agencies  to  assimilate  and  analyze  any 
I  xi sting  information  that  has  not  yet  been  published  or  put  in  a  readily 
retrievable  form.  Postconstruction  monitoring  would  be  of  the  same 
ir.i.nitutle  as  the  preconstruction  monitoring  in  order  to  evaluate  the 
.  ’t'Cts  of  tile  diverted  fresh  water.  Data  collected  from  the 


;r.  nstruction  and  po  stconstuc  tion  program  would  be  analyzed  to 
).  t.  rii'ine  t  lie  extent  and  magnitude  of  water  quality  and  biological 
■:i.  >  itoring  required  throughout  the  remaining  46  years  of  project  life. 


Estimated  cost  of  the  preconstruction  and  postconstruction  monitoring 
program  is  $2,156,000  and  $2,860,000,  respectively.  This  cost  is  part 
of  the  first  cost.  The  annual  operating  cost  associated  with  the 
monitoring  program  is  estimated  at  $243,000. 


WATER  QUALITY  MONITORING  PROGRAM 

K.3.3.  The  water  quality  monitoring  program  would  measure  selected 
water  quality  parameters  before  freshwater  diversion  is  initiated  to 
supplement  historical  base  condition  data,  and  after  diversion  is 
initiated  to  assess  changes  in  constituent  concentrations.  Sampling 
collection  stations  would  include  one  station  at  the  diversion  structure 
and  perhaps  19  stations  throughout  the  basin.  Existing  sampling 
stations  operated  by  Federal,  state,  and  local  agencies  would  be  used  to 
the  fullest  extent.  Tentative  sampling  station  locations  are  shown  on 
plate  K-1 .  Final  sampling  station  selection  would  be  made  during 
advanced  engineering  and  design  studies. 

K.3.4.  The  program  would  probably  be  initiated  by  sampling  at 
sufficient  strategic  locations  to  define  seasonal  and  climatic 
variations  in  water  quality  constituents.  These  data  combined  with 
presently  available  historical  data  would  provide  a  tase  condition  by 
which  changes  in  water  quality  that  result  from  freshwater  diversion 
could  be  assessed.  Tracer  studies  would  be  required  to  define  existing 
surface  water  hydraulics  in  receiving  areas.  During  the  first  four 
years  of  project  operation,  water  quality  data  would  be  collected  at  the 
same  locations.  The  data  would  be  used  to  assess  seasonal  changes  and 
trends  in  water  and  sediment  quality  that  result  from  diverting  fresh 
water.  During  this  four-year  freshwater  diversion  Impact  assessment, 
the  data  would  be  analyzed  to  identify  any  modifications  required  in  the 
program  determinants  such  as  sampling  station  locations,  frequency  of 
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sampling,  and  constituents  Included  in  sample  analyses.  The  program 
would  be  modified  or  improved  at  any  time  to  achieve  the  desired 
objective.  By  the  conclusion  of  the  postconstruction  monitoring 
program,  the  nature  of  the  long  term  water  quality  monitoring  program 
w.r.c’1  he  determined.  If  data  collected  in  postconstruction  indicates 
that  adverse  water  quality  impacts  are  negligible,  the  sampling  program 
uould  be  curtailed.  Conversely,  the  data  could  Indicate  a  need  for 
maintaining  or  expanding  the  postconstruction  program.  Surface  water 
constituents  that  would  probably  be  monitored  during  the  preconstruction 
and  postconstruction  phase  are  listed  below: 

Selected  organic  compounds  In  water  and  fish  tissue 
Total  phosphates 
Or  tho  piio  s  pha  tes 
DO 

Temperature 
Specific  conductance 
pH 

Turbidity 

COD 

Fecal  conform  bacteria 

Total  hardness 

Total  dissolved  solids 

Total  suspended  solids 

Ammonia  nitrogen 

TKN 

Chlorophyll  a 
Total  manganese 
Total  chromium 
Total  cadmium 
Total  copper 
Total  mercury 
Total  nickel 
Total  lead 
Total  zinc 
Aldr  in 
Dieldr in 

DDT  and  metabolites 

Endr  in 

Chlordane 

Heptachlor 

To xa phene 

Lindane 
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PCB 

Priority  Pollutants 

Sediments  wjuld  be  analysed  for  the  following: 

Redox  potential  (Eh) 
pH 

Total  solids 

Total  volatile  solids  (residue  loss  on  ignition) 

Oil  and  grease 

Chemical  oxygen  demand 

Total  kjeldahl  nitrogen 

Mercury 

Lead 

Zinc 

Chromium 

Cadmium 

Copper 

Iron 

Manganese 
Nickel 
Aldr in 
Dieldr in 
Chlor dane 
Endr in 
Heptachlor 
Lindane 

DDT  and  metabolites 

To  xa  phene 

PCB 

Priority  Pollutants 


K.3.5.  All  data  generated  vrould  be  maintained  in  the  EPA  STORET  system 
to  provide  easy  access  to  many  users.  The  data  base  thus  created  would 
be  a  complement  to  data  generated  from  the  EPA  Mussel  Watch  Program  and 
would  be  useful  in  indicating  significant  changes  in  the  quality  of 
Louisiana's  coastal  vraters.  The  cost  of  the  preconstruction  and 
postconstruction  water  quality  monitoring  programs  is  estimated  at 
$1,136,000  and  $1,500,000,  respectively.  This  cost  is  part  of  the  first 
cost.  The  annual  operating  cost  is  about  $92,000. 
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BIOLOGICAL  MONITORING  PROGRAM 


K.3.6.  The  biological  monitoring  program  would  he  established  to 
determine  the  effects  of  the  diverted  fresh  water  on  estuarine  habitats 
and  fish  and  wildlife  resources.  The  program  would  he  designed  In 
detail  during  advanced  engineering  and  design  studies  with  close 
coordination  with  the  appropriate  Federal,  state,  parish,  and  local 
agencies  interested  in  the  fish  and  wildlife  resources  of  the  study 
area.  Data  would  be  collected  on  vegetation  and  fish  and  wildlife 
populations  during  the  three-year  preconstruction  and  four-year 
postconstruction  program.  Transects  would  be  established  to  determine 
vegetation  changes  that  occur  as  a  result  of  diverting  fresh  water. 
Aerial  photography  would  also  be  a  useful  tool  in  assessing  marsh 
changes.  These  vegetation  surveys  would  provide  meaningful  data  on  long 
term  impacts  of  the  proposed  project.  Seagrass  beds  in  the  study  area 
would  be  monitored  to  assess  project  Impacts.  Pre-  and  postconstruction 
counts  of  alligators,  muskrat  houses,  and  waterfowl  would  be  made. 

These  data  and  harvest  records  would  yield  valuable  information  on 
wildlife  productivity.  The  counts  would  be  conducted  in  coordination 
with  the  Louisiana  Department  of  Wildlife  and  Fisheries,  which  already 
has  an  ongoing  program  to  collect  such  baseline  data. 

K.3.7.  Commercially  important  shellfish  and  finflsh  populations  that 
would  be  monitored  Include  shrimp,  oysters,  crabs,  menhaden,  groundfish, 
and  catfish.  In  addition,  some  resident  and  relatively  nonraotile 
species  would  be  monitored  since  their  population  levels  and  body  burden 
of  pollutants  are  rapidly  responsive  to  changes  in  water  quality.  Some 
of  the  organisms  collected  would  be  subjected  to  tissue  analyses  to 
examine  potential  bloaccumul.  cion  of  pollutants.  Some  tissue  analysis 
of  wildlife  and  vegetation  would  also  be  conducted.  These  analyses, 
would  be  performed  as  part  of  the  water  quality  monitoring  program 
previously  discussed. 
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K.3.8.  Sampling  would  be  conducted  at  selected  stations  throughout  the 
study  area.  Data  obtained  from  monitoring  Important  juvenile  species 
would  be  used  In  structure  operation.  The  data  would  provide 
information  on  changes  in  species  distribution,  diversity,  and 
abundance.  Substantial  efforts  would  be  devoted  to  monitoring  of  brown 
shrimp  as  a  result  of  considerable  concern  of  the  proposed  project  on 
Lake  Pontchartraln' s  brown  shrimp  fishery.  Extensive  monitoring  of 
oyster  reefs  would  be  required  to  determine  spat  setting  success  and 
overall  productivity.  Information  concerning  these  sessile  organisms 
would  document  project  performance  since  most  of  the  benefits 
attributable  to  the  projects  are  associated  with  Increased  oyster 
harvests.  Sampling  equipment  required  for  monitoring  Includes  plankton 
nets,  beam  trawls,  otter  trawls,  seines,  gill  nets,  benthic  samplers, 
and  oyster  dredges.  Data  gathered  from  the  pre-  and  postconstruction 
monitoring  program  would  he  used  to  determine  the  magnitude  and  extent 
of  the  biological  monitoring  program  for  the  remaining  46  years  of 
project  life.  The  cost  of  the  preconstruction  and  postconstruction 
biological  monitoring  programs  Is  estimated  at  $1,080,000  and 
$1,360,000,  respectively.  This  cost  Is  Included  In  the  first  cost.  The 
annual  operating  cost  is  about  $28,000. 

K.3.9.  Extreme  care  must  be  exercised  In  developing  the  biological 
monitoring  program  to  assure  that  data  collected  are  meaningful  and 
statistically  valid.  Personnel  from  the  appropriate  agencies  Involved 
In  developing  the  program  would  Include  fisheries  scientists  and 
managers  familiar  with  Louisiana  fisheries.  A  statistical  experience  In 
design  of  field  sampling  programs  would  be  an  integral  part  of  the  team. 
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HYDROLOGICAL  MONITORING  PROGRAM 


K.3.10.  In  addition  to  the  water  quality  and  biological  monitoring 
program,  a  hydrological  monitoring  program  would  be  established  to 
assist  in  determining  structure  operation.  The  program  would  be  in 
existence  throughout  the  life  of  the  project.  Existing  gaging  stations 
in  the  study  area  would  be  used  to  the  maximum  extent  practicable.  No 
new  permanent  stations  would  be  established.  Extensive  salinity 
monitoring  would  be  conducted  on  a  weekly  basis  and  would  consist  of 
transects  in  Lakes  Pontchartraln  and  Borgne,  Biloxi  marshes,  and  the 
western  Mississippi  Sound.  Existing  sampling  and  gaging  station 
locations  are  shown  in  plate  K-2.  The  annual  operating  cost  associated 
with  the  hydrological  monitoring  program  Is  $123,000. 
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